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v » 1 1 S". 

^ <LajS ft - \ 

To ^ijijj^JI JJiJI jJc -T 

<1_i-ij ^Jlj dAj>-" ^-"^ ~^ 

\ \ \ isUaJI -1 

\a\ 2..... '.I I -1 

YW ijL^ij ij^taiJI -V 

YAV O^lalJIj JiLi=JI ^jjU* -A 




fJLc (J tjuil J-ij-lo J-*i .JjLflJL 4_j Ij-oU Lac 4_a__i_alj 5jS-i ^JjJ *1 <j_£J 

ft 

AJUJ — d t i x-\ -v /? J 1 ^J»XX_f_kJI ft J) "■'-I }J * ^ (^-LiLuJ ^^jLluJ d t iii t II > 

*■ e c 

Ijjk ^a^uaj Jj| Jxlij .SjdJI Sl^il I ''I '^1 Sj-ooilj iLkjil 4jjUaJl Jl JfcLu 

a j^c.j ■"*' ^ " N oljLa^l J-*-=>-j jjlj i<tJl!Lolj ^ Ul 4. II ^jfl all cilj ^L&JI 

t-jjJz j La>jj L^jJ^i I ■*'! « "j ^i-uiLiil a Jj^I Jx. Lias jj£ jrUI . ■ ..*>*■ .j .<<_ls 
4_i5_hU"II ^^lxJI ^ Ja5 U ,<ui L^J ^jZW ipLj^l 3 *_< llo^i 

\ j^i 4__tc.^-fl ■ **■! a . I »" 'J**- " O^^- 1 0^ *-* ^ ^ ' ' "'*' (J^ls La^jJ ^^aJ I j 
4 \ 4j jh'illj 4>,»,in'v)l ii jk'illj Luj^^t o aj 4iUaJI Sjiij l*C i'iI's ill oJ 

0 J JJ <j^' 0*5! jL»il jj-o JfiSJI dliAj .<ajLjJI ^j^j^JIj Jl^ji^l J"iLi. 

.j-iLkJI ^jJ^ g^Llil a jib c-sIaa! ^Ij .JI*jJJI jiUI ^LflUI (j^-aLaJI (oUlll 



uIjSJI 4_jl^-I^q tLul j .iJLaJI LuiLSij j o^iil ^ jl*-ll <j i^L^JI ■-■ljjU-.ll » n 

jljll ^jA* ' 4-il*j£ Lj.A£.l dJj£ -Jjuai (j ^ ■ -*^j" La 5jLc j^^jJI 4_laj».jJ.I ill^^l 

I (j "*^ » « 3rj'»" 1 1 4 ,i e, | » 1 1 oljLa_j*}!l i*/J -^ =lJ ' J"^ Jj)-=»- .^.al'ill jA» . I *» a . A lj 

J-C. ^Lu^l Ljjj^^ Jlaj JJj 4 fl nilall <jxi jl ."rMI j .1 iX» ) 

» " ' (jl £_iiaj_LLU *}j e-jJ.1 (jl ' a " * *'J .4 ni.aLlil ^ j ■ -^j * jl^i^Ll ^"'1 ' j *° ^ Jjj /m A 1 1 
■ ^ -» j a C5j^-^^ .J*** fl 1 1 0**<!L»-o, c-Li J>-i-flJ I ■ "I " • I .*■! ■ i ^ . . 

Sj (jjl*i i n't i^i 4 > vmill d tjU'ill ^1 ,_,!"< II Ijji (5jL5 djJJ (jl 4 S ii J Q 'J-oLjj -C-Lij ifl H 

t *iLojJ| ^ji Lo JS-j _>iL"> (jl -^M (jxi > . M (jxi ^^jjJI ljj*s ij JI-^JI jjfc Lo£ 
ol a ili" (j auJijSj jjj u-ijJI '-I'iIjI i^aLk tip ill LjL»J j^^jJI llj jjL^iLij 
^■Jl S^Luilj olS il»~ill JjAij (_^aj i^-^ II 4j»j J-t jij (jl Lis. . Jl*S_ii* , JI 
(_r*^J <a>""b <c£j>a> oj^Ljjj 4J jliJI jaita :SJuLuSll <jxi I flJc - l j . lnei-> . 

i^alj-il 2-1**!!^ 4jl_oLi. (j^ I jr" mi's IJ ^jjJj nil il^"! il^aJ j 1 1 mi 1^ J (j * n (j^ 

4j-oU- (jxi JJj-oj dU-j i^j^a-ojjl j djjJ^ij <iSij 4j-oU- (jxi (jjl^ jJLjjjJ 
■'•j* I ^- *■! jliij jjl 4_>| l _jjjl_tuij 4_sl-q L^. (j^ •■■l-j ijj-iL&jl 4j*^aJ t *iSl a % K 

I ia il jiflj Lo^ .LljJ^ajl^ J La.J.1 4jLaLi. (j^ ^vIijLijj^- 0 LA-^-J- 1 ^ 9 ' ^ *' ' A J ' ^ J 4ji_oL^. (j-o 

^^vilU ajLljlj (j^. jlj j ^jjj^^l iCj-jj^ dLo cj^jjj J^j-^ ^f^^ S^Lui* 

4jo j) l-i^ n jl^tl 4 ri(j fi L^fljLc J_C jj^xiijjjl (jl^o^ Cj J^l -1-5 j . L^_) t^LoLxJI ^ r J) " 7 
J I AC I j i "•fc.j^-oal fl>l_iJj^a^a ^ \* '" < - ^ UJ JI (j-a J-Aflj Lo^ -LgJ (j« *'**■ " " jj^jj n_iL*^JI 

jl.K:[ tljj jiljJI ijlioj l^il^ L\j**JJa (jLfl ^^.Ull .j .Ju**i\ vjLlSJI (jx, JjSlI 4A.in\ll 

.LilJ j p i 1110 ^ i^2*illj 1— a II tLL^I (jLi Lajlj SjLaJI^j -Jjill j*L5ll (j SjLII altt 



A 




(3 jjj^jLill -\ a~ ■» t Lo LJLcj .<L^jjJI jlii^llj Cilj^jjJI ■ a*'"^ » jj^oL^ ■■■ <Le!> 
3JI in 1 1 J^Lc-^jl jjdO jjjjj ^ " * «^jLSJI ^ I U.*» II 'I « —I « 4jI ^ * "'I * ■" II oIjjjJI 
L^jLJa 4 vfiU II cjIj^jjJI Jn^lj .icLa-iu 5 , \ II iij^JI jjdO Ijji t jj)53*> >j 



pJL*JI Cjj-k ^y* j^-^' 

.^jlil ^UU fcxLJI jjUMl L° JiJj3 j5 J^Sli t> j^JI u' ^ 

fJLxJI j£ L^il ij-oJkJI ijjjlll jKi^l Jl ^liiJI (jIaj ^^iil lj$J Lisjj 

Ij^ii. 6,tvj£ O^La. j CttLtaj LdjJ Jj a-l -v .Aj iLJ t^j jlji^l t"i!^4> Liijli j^l 
^jJiXLa^ jl^-fll Jt j^JLatl vjjl ifli icdJj .LflJI o's'i .n*j ljj_>i <jl 

i_uJlxul J^C ^JxJt-t •> j "s-l •> *» jjl j I -() >° j-uiuJI ijliaj jj^Jlj jJLxJI ^jL. 

p p 

Cilr.Lftjj 5j J~» r, d \e\\c. p iftl fl n d_ixul > mil j a tt-l /i'-v^I a ...IflM J$ .-.I .a" I \\t a j 
I^vj^j . i 'L n 1 1^ d » a" I Ij /, .IjU.A^jlj pi tViltj ^ tl . a I U t Ij d > > ,,f'. Ilj <ifllJaJI iJlLo iLg-«-a 

_ pep p 5 

d a \~\ ^ 1 1 ^jaUlU jAaj jl jjjIjJ — *il ^1 ^J- 1 u^' — f-L»JI ~ Lo 

M L n JjjLxjU diijls ((^^jsiaJI gvgJiil)) ^1 ^jj^j^JI j^lc-lj 4 ( _ J jjjJI j^flll 

QfiftLxu j^l ^ja^JI iuljjjiJI jlifl^l jjU* _.l~< II Ijji, . a-^jj -^>J^ jA 1 ^' 
. ( _ r oi*JI gfl'ioll j».LxJI Jj lSlI ^<ll djLJJiJI S ^lA'ill J_i<, .n" 

.(_£j^>.*i!l ^^jixJI ^ <fi~t I ^ jj^aj I o \l LoS tlj^Lxj Laji^lj jjLji»JI j^jJil pLj^iJI jjij 

^y^i .^Ij^jiiJI ^jjiJI d » 1 1 U i da U,"il. I djjjjLxu'i! I -.Njl -""II d mtLLo-i ^Lj^iJI ^" " 

p p p p 

^Slj Sd^jjUll j itujLujSlt <_^^iJI Loj ?5jLail itujLujSll pLxJI oLuJ Lo *>d-.-j 

(juau'i!! j^jii L^jLs (djjjjLxu'^l d h rn*jl ^ L&^ac-j d 1^. a_uj|j«u pLijjiiJI 

<* p w 

I ■ JmI d-i^a. ^Jj \ i || I » II ^ i ^il^aJI (3^0 /d ij i a II ^ j I ■. 1 1 ^« , I j »lr p"i ( _ j jJI 

.((pLi^iflJI (jAjl_a5» jv^ijLi Sjlc. Iq ill jLiu 



4 ,Ci ,_\ Q ^ 



e- w f- , c fr 

j-c i^u ijj-ji j ^^^1 j^kui t> oejj ,J jJj 1 -^ j 1 ^ 1 J! 

5JLjJ1 ^ J jyi t_yc>ji} ■G3j4~> .mI ji Lqjj t^jJI (J^ijJI Jj^ CjLiLu^JI 

OjJ^J ijliJI J^ijJI ^JJJ <jl <jJLaJI 6jl_^aJI 4ja.jJ (Jl J^j ^^y*^- 5jfl i.oUl 
.(lillj i_S_>C La J 'if. 1 ^Lcjj*}ILj (jjjjl J j» i'i ) 4_ijj^\AJI 4-i j t-i"i 1 1 ■ il 

"jiLuit 4_il».lj 6jl>a>J t_yC>ji\ XaJ ^jl oil ^^C.ljLji'ill -LaLmill £jl tilljjl £-oj 

■ -■ ..^o-x. *.l Lqjj (jl oLkjl ^j^oJll ^Lu3 i-LiiLs j-JuC £_ujL"J1 (j^fljl (_J 

tLjjjAiJI ^ 4 a"i mi 1 \j — ^Ls-i'iH laLiijJI - 1 » ^jjllJI .-.ly<a~ ^jji", ^Ij 

J-c. iiJLil ajja j^jjj *.oL<il_ > iJI SjjLLxu 4_uil <jl *sl ^^1)1 (_$^&\ 
f$sj i4 i a i/^jJI SjLLI ' a » *■ ■ j ^ fi^t. :4_laJjl1I ^cLuilLi 4 a I «" II ^j1^=JI ^yo (j-^L^. 

t^jjii icajiLI jj&I^JiJI ^jLwujI 
^j^,*^J| >j I ■» II L&j\C ^jC tLijjilJI j_j^i~taJi tlLlj ^-oj ■ J/G.<a.mJI j^/GLft itLijjAll 

.^aIjI^II ° Jl Jo-ajjJI ooc "ill Cj.^-> i ^ t5-> II ^Ja'ill ^jL 
Ifl'nj^l l^isJi ^_)l"i^ II Ij-fls (j 4^.jjJai1 dn^ll ijjLiJjAiJI Jhl.jj U InflTil jiJ 
^Jc ^dSj (j Jj)-^~t laLflj Jlo" ^j-Aj iiualill ijjjLiJIj 4j-ujI_uj^)I 

(_Lol J-C 4-> <(j nl^a 4-S-oLa. CjI Il^i n-»o » I " « <■ » A.I a 1 1 jX,,\c'wnj .tLij-LflJI 

J | iiLuii[ <LftjjJaj 4 . a .<j -4 . ... II L^jLcj tr\ ji. ~ J «H ^^aJ-i J^jLaJI ■_ ■ •■ ■ £jl 
j^aJ3*ill jiji > liiljS^ [^jLflJI -v 1<" » .mj .^jSJJ I 'i e\ Q 9 Jx. yulj 4 \.g 1^ jj La 

4 B <nU j ^^j^JjlJI gi (j 'i L I Jj^v "■ > II oLxtsljll Lai .s-Lj-iiJt lj ^a.w'wull CjI -\ lUi^ll 
J!Lo (jl (^yi |»^jJI J-C .4 fl.<v»ji o j^X- 4 1-^ l"v rii CjLjllsLLo ^jjs-^L tivt i^^ixil 

jjl 4-oj itJJj Jx. 6j*iLc .ixaisJI |\ 1 ^Lfl-LI oLjj| (3 3 0(] n CjLaLajji^l 4>iil> 



J-c tJJj ^jlj J-uazk 4jl fv£.jJI J-c- ^ ft-v aloe Laj i&bjjjij! ^OjQ-^ 11 ^lajltt :1 Q \ \ *^^5 Jj^ijjj JU* 



jJL«JI o^j* j^-s' 



^jjLiil (j_c 4_ij jS.ll joliljJI ^1 d 1 1 II jl^MI t 4 1*11 tl cjLiiiflLllI ^j- 0 I > » J n 

Cj*. 5 .^ j . wall ,_,L*JI £l j"L=J <j*a It __i — JolliJI cit J, I <j-a aX-_JI J-C (5_v<i1jlJ1 
<_ijj_%JI 6 ^jjJI -_iC_JI Jl I fl" II U|j aI . — 1 1 J_c JaLtL^JLi lj_J_>-° 4j_ujI_%JI 

jJLxJI tLaJl J£ J i^l^i-ll ^^IaJIj jJLJI j-l q'i^I ja-^" (jlJI ^ — 

.OjJ--JI 

■*■•%■ ill ( Y) <4_>jj_JI j colli ( \ ) J_c ^l_J-i_i (jl i m \\j jjlc-jj-aaja _JLii5> 

il^al___a Jaaas i^jjljJI Lol '|i([' «U^al___a J^ll ^aj__^all (Jj-qj ni'tll^ ._i 1*1 ^yLil 

■ a 1*% 

* e- 

1 1 j '■ * Sj_%.l^a Jut ^Lll _■ « l''l *-%|j .aSjjsJIj colli (J tLijjjjJI aJc ■ *•»-% * ■ 

t4fljfl^ll <jj •i^jOj'ill Qjj JcLfllJI <LJjJ Liijl jx^ll ^ 4jl *_l tali's. a,llj (^--'.l JjjJ 
.j*£JI l*£^l_-J-aj 4j wn'tll iljOaJI .'.I^U'ill <j i^^aJlj SjLLI i>j JjJ^illl ^ ^Tu *- 
l-Sj^J-JI (_L-_ (j .Lofilj 4£^_». ilL*. <j ijjL^jJI 4flj8_JI I (j SjLU _^i*JJ 

^ n rnj A^j^w ilLa. (J ,_L_-j SjLlI JjLi iJaaJI ,2>C. 4^j_%Jl CjI m mi n L^_ii ,_siji; ^yjjl 

j a ,y\1 l d U 0 \ iSUo ^al j a 1 y> I I d Uo\ 

<j p < v-%"ilJ Jo » II -I <-%." ...I ^\ — kSjLU JiLdU Sj^i-t t-LijjiJI 

( _ ) 2utj ^tji^^j ■ II lia ^Iaa! jj=J j <Lr aL»J! -*o «H Jj^a. dllAj .4 a m'^LiiJ llJLc. 

.jjil^JiJIj tLji'ill ^ i 'iifl'ij , ai'i.^li ^ K II \ i<L>j-Ju_JI 4_SjJl11 /ya ^^i^j 

ajik i—Lua^a (jl LojIj ^.«.iujj t^jfel^laJlj el_»-«ii*i!l tjfi-i i2jL5"^L»JI '**'•*■ " 

CjI ^1 lr->-\ n ^1 4_ijLu ^L^ulj J ' ^ frl^ <n i^goJ j'lfl II J-lAAjJI ^Ij^JLujLl CjLj*^L ^ -ll 

« c. ^ t t M 

(j jljiLllj ^ialjiJI 4j>.jl Ja^.'iLi Lo IjJlij .tllJj ^X. jl i=>jl>a. jl 4j_ > ^>_Ai 

ioLxJI cj15^L«JI t-..»>l jU^I J! IIjIj j»li-H .cjli'iljJI a j A ^^aj-i^aja ^ U>ll 

Jj-ajj !■*•■ 1" -~il 1^ ^jLoj Jl Jj^a^*jJI Jl ^» ' t-x 1 1 1 ijjjj ^j^j^ .4_J.Lt Lijj_Clj 

4-1"-%. II t _ J Ls'4-«JI (jlK'i 2-^_jj_5 



J fl o 



dr ^j ^ -v i I ^j^ajj I a a j j , X I 1 1 ijjr*^ 1*^11 Jj-oj !»'"' ^ "'H 1 fl SlaiJI (Jj-oj 

I ■ 3 n .j U II i oLaj^&J^Ij Sl^jAJI (jljjJ J| SjLi^ll fj \ n 1 idlj 4j in A ml ) 

i_jLui£jLuil ^/s o 1 1 ^a i ) il^J^j .4 < um Mill 4x.j n 1 1 (j L^jlj^-liij Jj>^ <_?^ 

.4_l_ai*JuJI 2 r. j ^ 1 1 j Lo£ SjjJI j L^-uifij oUkJ_»JI j^iiJ 4_J[ JjuCU ^jjl <_£j.LI 
tdJjjj < J "'^ " ./lc. Li-ja-oj jjlS jjlj iSjjJI ^jj^j 4 , 1 <nn . i"il l 4x jo-^ 1 1 (^J^ 

.Sjjil I "« " q * <j ^Luu LgjLi 
£ftuJI jl^i^l idxaJjOl ifl jJLaU ^aluiXI j^iaUl 

4-^a£ SjLjJ ^^jJI i_)jLa-lll *Ajjll Lojlj illLi* ^jixiuj .4jiiikjil 

Sjjjja. JjLujI . .jl-v"ll 4_i^lJLll * ^ »"*«M jj^jSj S&J .<L»-liil iioJjJI iijjlll 

Lo ^jj ij 4loLi 3'-"""^' cjLi jl_>5j!l jl 5_ia1sJI ii^ll ijjj^n (j 

j <*lj Ui 1 1 d a 1" A. * jl Sjjjja. ^Lmjl ■ a I I d ^ <"'. j^jS j J a ■ I q I ^-.'^ «| 
^jl La ^aji <Lojlj 5j j) .1 4 ,ifil» II ^vaaI fill (^jju (_gj-)l . llj <L»ja. Ij ^JjlSJIj 

.^LiSJI lia> I g Mi5lV» in ^^Ij (eLjjiJI tj iiiUjjjJI 4jLiiJI jlSuiSlI J| 

dlill ^ :Jj SJ| ^ cx-J ^1 -\ 

j 4 LjLa-oj Llsj^ *UJ^" 3^J-° i3 J-Sj U^J^' lj' ' J_'I5.' JJ-i^JI fJLxll 

I ^ ins ! '/> 11 1 ^pJI 4_i mj'tjJI 4aaJ«.ll oljjiJI Jjl (jfi '^"'^j . < _ J j^aja'iLII al I tjj 2r*y 

Qji i . tl (^j-A 1^5^ U" " '"' ^ lLj-^ - SjJjt i_»Sl^aS 1A1 j\ ■> 10 ,_jSaS CSJ-" 

^-luLii (jjS (j ( 1 ( j '1 0 JjJJ«JI 4_oj) 5jJ^> a jSjji ^jC JUt ^ 1 

i imj Ua i (_>u-iJ iSliaj j-i^l (Jj*i!l 4_loJjJI SjjiiJI aia> ojlS Lejj .4j jji. 



Jj t I nS i dlloll jvlc. ^yjj^jj^jS ^Sjj . l jj^>.\ i^jj^ jKil fr L>J L»^lj 

.ijadaJI oL^lVJI SJ^Lluj V^qj i^^j^JL, jl^iSlI 3-0 jUlxol <Gl 

3 e-Ljjill :ii_tulj jclji) LEij Jxju iJI ,j^a£JI -V 

(^yjLjjill ^Luj'ill ^ i iAijj ^ T>j — ijj^JI 4j-»jLaJI Oj^^j ^j-^-ll caj'j-S-I 

jLoj ,3-03 <1A>" ilA- 1 >^*3 ■ l> <: > i'i^j^JI i'IIo II jvixj <U^aLLJI (3 (j <^ t^iHj j-tuljJI 

^ ■> t t- c- 

t 

jjljJl J ' II l _ ) 2i^j«JI 3-° ifVu m Lo^j .i-o j j g ^ j 4_LcLi L^jL ^JiljiLlI aJus 

■ . i ,..ll) .V.I I . ( ,u|| laj^ ^jlllj — ijjljjl 5 j\ 0 1 1 Cijjfc (jLfi .oJLHI Ji^flll 
I4J — JjLu^JIj CjLJSII jj iitllk^a^lj d_.«j.UII ^I^UJI J I n<.-^~\ 3c Iltxj 
.Sjlj^JI 3_i_>ja.j (iijjill) 4 « 1 1 '3." .-^al '■*! I (JjrV-i-A J-L 1 J.C. <_5>ill CjIj-oIj 

iSLkJI riJ^I d j^Ji iiLkJI -V 

*}l K-ijK ill jvlc ^ ''j'j ''^ cLjjill ,jl ^| l4jj)Q Mill I fl" ■» ' ■ U 3^ .»£ jjl J.C. 

JaLLaJI pIjj i_i 1 111 II ifljjco J| i^La. j ^jva-ji : 3j^-U LoLoj *jj ifl o U 1^1 J 

11a j frj^ii Jj^Ji ^pJI i^JSlI ^jl cLo^ill jy£.\ .SjiLI^vJI iJ'iJI 7^ J.C. 

Jj-=*j (j£. _>C-jJI ,3-0 ilLa. <_i 1 11 "1 ^jJ-llj _>-a.5Jlj i^aJI ilA-> ulu iSUoJI 
.J^fljJL) I (j'l'ijLa-o J^l-i- <jjUaJI 4_laLo > > I 1 M ml n , i j .^^ya-l Jj^ Jy 4 

(j isLLJI JjLj flj Lo l^y^ JjIL -j^ijJI i>j JcLilJIj Jjl nil 4l_imj j^ijJLs 
laa. Sjli. dLlA 3I LoSj -(jj^-" j iaJlill j*l m^l i>j lijj^Ji ^jlJI olc-LilJI 
daJI Ijjk 3c -L^f' i^llLI iiLLJI 4 i^*s I dl \q i iia.llil jjS'ill im^l 

ji^'i 1) .iaJliJJ L&j^a^a (j iflLLJI £-OjJ ^ ' (_^jJI <<JjUaJI J-t JaliaJI b.io 1 
3-o Jj->"i I fl "i's \j *il <iQaJI» 3! J^. <jjLLJI J-t Jal fl-t II 



<Loji-c 



<L$ji jis jjjjj <5>i.l JJ S»>^ t>> isLLJI Jj^j 4_iil5Lol 

J-aLAij LiLoj J nil in r\ -^LLsj >Xj J*v" CS,^^^ ^JJ) i3"° iSUaJI Jj)"^" 4-ul^ o| 

Sj^Lio 4_uJ <j (iljLUJI j-fcj) fLill iiiac ^ ->," ^pJI I (j mcj acl^ill J'^LL 
4-Ljl*s ol J| till j _/i i*i t j . (si 11^1-t.^il j\ lc.) 4-a^ i^i M ^/jl^S ^ inLi ' a jju Lq 

J-c L$_JI jlV< i ^jl >aj ^ iiSLkJJ 4'^ oil jj.oll <5j!^aJI ^1 ol^l nc.'jl 

4_i^Lk. J''/" ^ * « .r.l jji J . 4-iLisJI j ^ ■ ^ 3-° " ^ ■ ^> a I *«" « » 5 j j) ii-~i Lgjl 

.Sj^k^JI iaLkJI JSLius Lgji jlil ^pjl oLsjSl! j 



•jl^* ^jjLSJI (j^J in i ,jjLiL=JI -o 

j»lc jJ-ls»J fLxil Cjj^jI oLfl^LiJI Jl 4 u in'ill ^jJfcULo jjia. S\ Si 

4jLs " ■■■'■II iijJalj LULc. U j > J .1" ,7.\ J O/JI (j I £-oj .^y^-ij^JjiJI diaJI 

iJaiVi'sjJ J-uaSlI j 41)^1^ ^J", ni'ijl j^jia J^'jJI Jj -(lF*-^ ^ ^J^l 

5^5v fl II j^O If-JJJ 4tiLlj (^O j»£.^JL)J J £j \ ^ ^LO. 4-1 1 Ml" ^yjj I 4_ilLa_lt 

(jAij 4Sjlii ^j^i (Jjlj Jj "il fj-JsJI itj^ ,jl J^jij ^Ij Vi '>_>-v ijjjJ O/Cicl ^1 

" fr $ 

^^lll fLjL^I ^ l^>lS 3I oLxll (3^5 4jLi <QaI niftlj ^yJL^^I jUa^ll ^ jJsJI 

LLiiiii I jLcl .4 1 > mi i^Lo^li ^ J-*-° ' < *-5-Ua-o ^1 SjaJlLo j^c I *'l j a"i ■» > 3^ 

Jja. Jl A-La-l.Tm j»_Lftl-flII 6jLfl> ^1 cJjlSJLI 3 ^LojJJ 4 1 inL^j*j) j»_LftLfiLLI jLjjil 

^j-&La.flJJ -^LaJI iTi-w-'jl SjLcI (3-0 ^-5 13J I j 3 -l~ ■! J^£. oSj .jjjlj 

LqS toU^aLijJIj f^LiJviiJI j caSjJI ciJj j SjjLuJI oUolJJ-i^lj 4_iinLij^il 



\ 0 



.SJS 

4 A» 'ii.il JjJ^-j jkSJI iijiaj :c-Ll<uj!i!I ^ i J)/*~»1I <i^juo /jS-su — *\ 

4 ^ j'v'i (.gjJIj JjlKlt 4 uTi-t, II Ij i<i jjAi^j i^yjJI — SjSLill {jOji oLij 

d ■ 1 1 !_jjl Sjj-n3 Jl jj^ia^ijl 4*Jj La a Lg->j i"i~> ^1 (j^J — 4-u jjj i 'J I cLijjiJt 

(JjSlI 5jj) i/lll 60ii) J| Jjj^SjJI (j^QJ U 'dJj .CjLjjjrt^J^I 4^3. J^a. isj 

4 . >l» 0 , 1 1 4j> mI-iII (J dJ iULo [J\ at Loji j>\5>Alli t^-*- 0 -* isj3j^^^ Cyj 

5j^uLu"4I 4_i'iiII 4jUlJJ e>jj*^> J-c- Jj«ts.II liS^Laj "i! 4jl ^ ^c.jJl J-Cj .^iljU 

^jJjrv<3JI gjnaj 'l>^J ■ J i » l 1 -v Jl 4-» nolj 5 - > i _a-i*a ;JjLflJL> Ij-tjJ jjLi iSrjjl! 

J, iCoJaj"^! ^1 (ji^j :4j^jalj oljil) i ^^J^ Jj>ks ^IjA *>.■»"! 

Lojjj ■O'jLala^ll c- jj-a ^ajfti 4„i l) ,u.flll CiU-cXIl j»^-S ( j^j<u j .4'n » o «4_xa£ Cj^L^h 
^ISjlj (C-Lvcl^LU c j..u<afl7».ll pfliH 4-jjK r>\ 4 •> i,^>l^jl SjJiaJI S^j uaJI 

j)j*s ill (jljjlj ij_jjJJIj '■"■fjj* "'j*'Lf* II J-*- 0 '4jiiAjJI yG3 i_T^' eLixuill iiLt 

.Uiju^ II oUVjAISj iS^flJI iajli ijJjLxuJIj »j!jI„>JI Cj^Ij-ojIj 

c^Ulllj JiUaJI ^jLc :ilik a jjitli ^ ^LviSlI -V 
^1 ilSLBJI ioLJI 3 jSLill ^ ^jIjlIS ^1 — 4jljLuJI iijjiJI SjSLoJI cJlj La 

4ajjU.I ^jLliJI Jju gt JaZa ^k-lj ijjJajJI 4J^jaj j-cu — vj-*-*-' uls ^ pLxxo^II 
tjlxAi ni4iajg-> nil tliLlxSJI J-C SjSLAJI ijjfe (_>-ajj dLlj ^js .4jj»l^ I Qjlf. 

(ifljLuJI Sjiill L^juijiLi ^yjJI JjoflJI (j^ 1 f-^-jJ' J-^J uJ J J 4jjIj L3J1I 

SJjLfli oLi-o^ £jj> ^ylllj iSjLall iuLjjJI 4_uaJI > flt pi's") ml jjioljj cLijiflJI ^Lfl 

^"J! iijjJLja 4jujJ=JJ Sji^Jll j^C-j 4_ixul_iu*i!l c-llill CiL-V-a-j Lo-ijJ ,<ilIaJl 

CjLjJJJJ^-II l-^^o Oj^" LJ^^ clilSjIjSUI Ja* CjLaxma. Cilj-^^jJI aJJfc ^ci^Tvi Lajjj 
<4_ixuLiu , i!l 4 iiill j^Sv -> "1 ,_^iJI Jtl_^fl-ll (j* 1 i.f^-'- 1 - 1 Jjl""^ J^" 1 i^*5 -ijljjJJJJ^Hj 
Lj^^iil LlS jj .^jlll j»JL»JI 4jLiiia ^L.m < ^1 S-v £ys 0£.ljiJ1 aifls 4jic LaXj 



\1 



j^jilll l.ia> J£ -^j "^AjLoj >icljiL)l lilt 5>icL5 J£ JIaS LiJuaLjjj 

d/yl^S SjjIs^JI is'^LsJI dl_>jl (Jjs 5 ^L-o SjLLI fLu olj^a jj i^i ij ojj^JI 
i_>j^l=iJI sis cA\j La Sj'sflll idJj ^4 .^pLj^fAJI Lille j cj^LoUIj isLtLsJI 

^La^Jl) jjK.o^Jl ialiaJlj SjLLI Jini (j£~aj :l a ma'i c5>^' illiul ^jli 

«4JjLoj)>j i(4 K mi)) jjJj < i^lSwojJ' 4»J<1*> La "?4ji ijljjiLiu (jfjill ((j^-^b 

4 \ iii ill) j S^-a^-l jJL»JI (_gj~) mo Jx. ilcLfl jJjj (^ylll ifcjjlil laLfl-aJI [£jlxo Jx. 

S^jLU jJLsiJI (j ^Lul jj-»->> I j-lo j] iiuuLul JjtiJLj dLla Ja la^J 
j^Llaj jLa^'i) j\j fi") inL jjj) » 111 1 l j < _ijL3-»ill tljjl iijLgjJI 4_iL=ki!l <jJ Lcuj 

ajj^jjl y ,n|| 4_i_j^UI _>L^j"i)l a j-ii |jl <__y*=>1 ^La"i) ^c-u i_u m ^ <JLl& chjjJj 

^yjjuaj <4 I r>V\ 0 9 ft \ uu fLi^J-flJI iijLLo J/s all (j-*^ .fLijjiLlI (3 U") m (_yJ-II 

Sajj^JI cjISj^JI ^.w") in") i_s^4uj .5 \ ) j-v jjl^^ji. j j (3 l^i I 4_iil£wol dLus <j1 
j Uji; ^UII ^1 j o^LcG t> !_aJi^j -il .Jliil Jj^uj j^. .iijLxJI 

^jJI ^jlll (JUJI j JUUI J^fi. !^ i-n J l {jC l^rVJ^ Lfl"iLji».l 4jJji)l Cj I n\ m-% I I fLjjji 

iL^jjJ JcLalllj SjjilLI CjLcjj^jII ^ J£ mtj . Lr L)^>C.^!l j-w 

4 pall (JLac"i)lj ■ 'j fl a ■ ujl 1 a 1 q *« LaJiLo LaLoj - « ^ 1 1 a — ■ » L^-iLi ^L)J)-i-flJI 1 ° JjS-aj 

Lgj J^ojj ^^jJI ilaLmaJl ijj^"' La 'S^j) .ijj^ftJI 4-l^.LjJI 4 I L^jLj 

(.JU=JI lia, ^ ipLjjfiJI jl^l 

OJfl f '~ > ^ (Jl 4-ijjfl o > mil Lfcj t-i fl 1 1 ^> ), LgJ^La. (j^-oj 6JJJ£ j->^ cJlj-Aj 
4 J8 J m jll 4 ■« t-i5H uJJjJ jL*j jl t t— 1 Q 0 ^jG^jjs. j! Sj^-lj 4^jj>. u_Sj>£. ^JLi 
ijusLaJI Cjl^^aJI JjLilj u_S <ejLi£-ll Ijji (jj .J-uaS)l ■_■ ." JLlI < ^l")^")! 

^l!iLa ^jja t>JLi (J"iLi. 4j '"'^J (^•aII <__ujj^JJ LLjj ^ ) 1 1 1 1 1 jl^.S'iJI 4-uj inimi 

J irit^il (jiuJ ^yiusjJI <_uj J^i\ I jji ,jl (Jjs j^-jJI tJ^J -4j_uj i_S"i!l 4j*bLj ,jj nm-t,j 
cllj j^j 4jLs t4 ) niLcu'jl ^jLJ.1 (^jja ^fl laoll j^oJoill 4 (^jjs 5_>j_^JL 

.JjAil a_> j 1 1-1 ) 4_ii jl > mJI Jx. i_Sjjl11I jlj jlii'iil ^q! -J^-"'f' iJi 

■ jrifcl ... ^ «-L>^ji5jl (_j j mil j j LaJ 1 1 ) j^Q-IaJ I 4_ijl^_ol ^ )*) ) 



,l£il 

pLui^l ■> ^ — - 4_> ^> a I (_^jJI i i. jill L° ^~>- *J^~'^ i_xu^Lll J) CI 1 1 

■ -■-»■'' «i ...-v II jjlj I " *■ - ■ 4 iojiLLI (3 . >*C I j5C I Ij ^jVtll ^jLj) <LujIja1I ^^lo^q 
i4-uj|jAll ^ ^a^o £-1 \ iTi^il ~k -w | _jza^Lu j "I "~ 'j (.ijl_Y^». ^j^"i!l 4_>jjjJI Q~> ij SjjjJI 
,3-0 l(^-U iS-Lui^l cilj i3 _>JJJ j^yjJI (_JjiLll SjJu SjLij 4->l ■» II I i^itlHo LLuiLqj 

SjiUI ( _ 5 jJ-= k J ^ '-^ jjjjLlLo JLc <jj£JI (j (Jaaj 4 Q r» ioll ijjjLaJI 

j-a ilLlj^ .(oLjjj.iJ.lj oLjjjjJI oL)j£-a) La-a ol^jlj^ II La ijj L jJ-!l &J mil 4AjLfi 
^Ajual i4jsLLaJlj 5jl oil 4 i mjS^JIj iiauLtu^l oLojuJI 4_ujIjj Ojlj Lol£ 4jl <oL2jlil1 

.1 jj^>~>.~i ^>i^l (jiLiill 
Sol j iribj jj^oj pLijjJ 

jiJc. ij S_^LJI (j-o Jjlo II 4_»jJ <_£.aJI ^jliJli .(^iLj jrfx. 4jL> >_>Lj£JI \1& <_>^_>£ f "'"'J 
u-aS ^Jx, s-LijiaJLi iiLlj £-°j iSJQ ' *"*"' ^ ^ jj ^" ^ ^ 4_»_>La« j-o j*^ * i_ijiu ioLu^L>__JI 

JbajJO j ,4X-Jjub_aja 6 J La ( J-C pi t lAiLi^JI J) n t-i"t 4jjL£-a^! 4ja-l -> \ i jjjj JjJU Ja. J I 
d > I . 1 1 2 . .1 ,..^11 ,^,l ■! « « II ^jj-o d t %\ > J ■ a II jjl i^lA'.ll Jjiii ^jl ^La_j 

jjJt J isl ^ " jj| <jjLijiflll |\ iftLLoll a j ii J I pi iMtLVall (j^-oj ^j - ijlklll aogJ 
^jJjJI olj i^L^JI J^: jLa'ir.'jl jjzajiaj {J\ fill j-oi njilj ^-oj .ol > iAiL^JI 

Scientific jKj^oI ■■■ ^~ 1 => 1 4j m'llL JUJI yt, Lo^ ^LJI ^j-ac f»Lal 

J ijouLuSlI gjilillj (jjakliil Jj-uajj ^-ail j-oj .Endeavor jjijjjlj American 
3I jjjj <5_»LgjJI .ol > i^iL^JI {yz jj5 ^ljj> j,iuL> Jj2 !*!->.'»■ fLjiiJI 

i < fi j (ji-cuj .1 q~ L- — » t in 1 1 d MirtiAll (^^' jcljill (j-o "iLila 1j»ic. ^ i"i" d, j 1 1 

jjJt J ilfl IL) I «*i m^L) ^ jjuo jj j j^Lc 4^. — s-LijiiJI (jO'j^ — jcljjLil ajjii 
^0 ° ^oLi^alj^ll jvlr- ij Ss-LaiJI j-o S^^j^ ijvjj ._ .IUt; ^iJI jj-o"i!l Lai ,ol > i^iL^JI 

p ijS">i <ol i njiLi^JI (j^ _/i j& 1 1 ^l.\^>~i ml i_i i ~i (ji-oj jLi^!! ■« i (3j 
LoLoj tijLjju jl"f\ II ^pLjJI j»^u^U .ijjLjJI jijiu^JI ^.Ij-s'i inL 4\ a$ 1 1 oLi^J-xJI 
(_^jLuu 4jLl«j SjLLLi,! oLu-aL_>JI 4jjL*il .»ll.'i<j) oL«JSJI ^_i^l (_gjl.nu <&jj .^>IK 

^.Ij-n" ml L^ii jj^J (jUI O^LaJI (ja JJi Jjc dlifls (ilLlj j-oj .( JI^,.m^I ij^l 

jl &^p/Vi-k o — oLa-llTi ml (J-c ' *i! i i Li^J I Ijjfc 'L)jj^<a lj-al O^jLsJ.1 

.O^jLx-oil — 4 li^flo 



iTi m<lLo tljjLs .4,t i^iLjJI oLs*iL*J1 ^-iaSj (j ijilj^ ^ ' ■« " «LujiuJI . ■ >ll /ill Jju 
jjIsj JjLflJL 4_>JI li^Jul ji>.l JIJLq dLlAj . Jja'JL isllaJI lijiin lisLUJI p j fl a t 
iijjJI CjLijy^-^' <j' ^ J^- • -"H ic.j-aoJ.1 4jjj j SjjJI 4jjj 4-il mm 1 1 

ioLfcJ! iijAil ^\^.JLlu\ 4 lUf. Jfl m > ol i i mill ^Lw" niU .i_j£Ij£JI jjj i_i » I" 
(j Lot* IjjJ ^jLojJIj flj_' ""'II iiLiiaJI ijj ■ ■'•til (> iftLflll 4 nifll "in jj£. 

mil Jjl J^C |»Lc. jt-fljl 4_oj ij^jjl >_S-ILlu ^jini mil 4.V.I m "ill SjjjJLj 
I 1 5 ) iii_g-Q ' /jl ^j-""*- '"II I jji Jj-a ^1"-^ ■ "ii j ^ a ■ ■ ■■j " II j ». to" II X « . 4_ijJ i a a" 1 1 

olcLibl^a oLc-^a-io^o Ijl'm o <j 1 a ^-> (jl *^ ij^J fl > mj) oil Lxu^lj L yjj^ ^al 

«■ & 
tj^aJ ^-ii V Q *t I l^g jl i~ix.*jl t_i I i ulS I t\ i^a . LgJ IjJ-fl-o ' <jl_a fl i Mi^all Cjl^-tol^a 

jlj'ifc.'jl J"^J ' <5MI -"II ^Ti n"j ^1 .Aj *il JILLj .jjflj ... ill 4jl (_yul 

f.|jji.| ^j^A Mill Ijji J>£. ^ «* ' ^ j .jvixJl JjjliLa^a oLtt-fljjj C>Lc_aji^al jjAfljJ l_a 

& ft 

fl^l 4j.flj< J^a- iijjill u Ai ii Lola JjLoj^l Jjl^ Ijj jvixJI jijiaAj j iLiSaJI 

j tlilx- mil !j| jl Jl ^ mil liA J <-_fl j-to j i4_uLui^JI pi iIa* H 

.4j^Lj oIj^Ij uj- ^ l^a (jjJJI daJjl liflj Jjij ^1 ,.1^ ^uj jviiJI 

4 1 1 Li j Cjlj^ii) |» i n 1 1 >_)_aji_jj3 ^ • " I ti_it in j^il 4j! ^jjj < n 1 1 j-oj 

(_yjUaj^JI j»JL«JI ^IjIjU J^jLo a5j .IJj-oj-o fLjyii j»JLt ■ ^ ■ ,jl *ij^« 

jlJjLJ (_jjJI jUJjJI (^IjljU |>(3 Mil ^^-^ ".II ligj "^ULq i £_ujll]l ^Jjill _/! (j Mill 

& ft . . ^ 

^IjaTiMiLj II (3-o y<jfv II l_>5 4j| La^ .fLj^lj f-\ in,i*S II ^ ^ ^jf> IL Lijlj 

^IjljU jij->l .I^La. 5j itln d ■ ' ■ "" 1 1 < .ill.iil Jj| iVi^I (CjI i.i^iLjJI SjjJjaJ.1 4jljji 
4 1 1 m "i 1 1 La„W "i mi n t^gii >l-il *i i U j ( ^yjj(j < V II ij> II 1 1 ^jC j\ * 1 1 (_gj)5 II t*-j l~-^ a " 

f. j i^ill ^1 5 j*\ < j ■ j U>" I 4 > ' ■ "" 1 1 1 jji « * ^ Jj^flJI 4_>JI ^ %jj ^a Ul U 1 1 UM jOuj 

j^ojo (^jJI (J-ij) mi^Lo lJj*^ (jim m. i_Sy^l .4 I unlol'iil najfl'v II oLa.jnll S^jjfcLti 

(jjAj 4jl >g-j).^ll 4, i„u , u . la l 'i » n jj 0*V 1 1 4 » . iUII 4-i ^.mijJI 4 i i^LjJI 2 .jtVJI ^JJj jjo 
.4ij _^^l 4jjj_LiLi j^aJaJ ^jl 4j c "_^-ol Lo i^ljljLi! ^LjjiJI j" '^ II 



jLalx^l jZjii .oLxtbLjJI d/ji j £^^1 uJ J t£J^" ^jftl fill J^lAo 

jjAxj ji^til ^jLcJI jtjtl ...I Jxj <4 1 i^LjJI olj>i£JI (j^J 6t-ljiJI oljji Jx Li* 
Ca-aI/JI p 1 ' °~ kjLi^JI <j(Jti .La^jjO (Jl ia.LiJI £-LlSI [jc 

.jvi«JI 4J jjjj 11 JjAsI jv^i (Ji».l ■! j 'If <_ili»"ill 
j IViM i-ijvM j ■ j -> in II ^ jvlaJI £r<_i 4_il mm II ^jAjj jLiiS ^1 4_iiiAjll _/vjJ.I 
Jx. j-» inllj jvlaJI Jl jJilj La SjLt iJjLajJI ,Jx ffc^AJ Lf lll j-> mil 4a lii-n {jC 
Jj-o J-ilfi JJC Jx. Sjjj^AJL) SjJ-udi-Q iijjco 1,1 <J->">j i^jjLwiio I "J'l 

(^Lfi tjjn^ 1 II ,Jx. .Lo Ja. (Jl (Js^l Jx 4 .5 yix. L$jl La£ n>jajjil (jOujLail 

dlJj (J Loj .1 Q rui-j jjljoJI 4^^sJi J=> ..Jlj ^iLjkCjl f>U II <^0 ^ j^Lfl idJj £-OJ 

Lo Uuljj .ii j^LJI SjIj^L) I j<* I '-^--Ij I ^ '^ U > ...II L ^jij 4< ulnll jv^i (j 4_ii.jJI 
.4.1 II [gjUll ^IjAJLloL iijLkJI jl 4-ij-> mil jjtiljlAll j\ ma" (j 4_i£j dllA Jjjii 

4,fl"l inn "JJLq f-1 l/i & IU j-» mil Lljjja. (J5"i!l Jx |% U II £ jji (jA« 1 -"I j5j 

4oLili j-> mil (j ijjjco ^jLaj dj-jl^ dLia ^jl Jj .(Alchemy) *c-lj^mJl ^ 

SjjT.mJIj j-S mil JX ^^iL> iiLj (VOOdOO) iujJ^JI ixujLcuij 

j»j . Lo I .7, (JiLoJ 4_L-aJ (J.a »j 5jJi_uJI cl >USll \ ^ I p-jjo » I ^ >a a ./j^jLi ~ 

^_jjJI mil (j^a^II jl jJ^II (j dJj ■ ^Lxij'ilL I J ^ Ul« jl I^jI L^ji (jjjjJL) 

4_i1SjlJI jl 4 i i^L^JI ^jLalll ^ifli^" 'I '*>■ jlj '*^"' II jl II (jj .4_ixjJ! 4jj<i" 

t— S^j 11 g n't It Jx - jl II ^ j "j i4_iuljjjl ^ ■ ^ ^-q ^j^jij (_£jJI f^xiJI J"' I 



(jL^->ll) .yAJ Jl 4 *ij^ Jl lK^^J SLi^JI yUu^l .^^ II . i^I^J ^IJI ■■■II frlj ^ , »^ ' ^1 10 1 mil* 



T • 



,2)1 LiiL ^ j a o j ."lutn ^jjJa ■^.i ~t "i 6jjkli=JI dlj jl P < _ ff UI Ij^J vIjAsj J-4 Lo J-C 
vIjLo^Ia-o J-C J j i n -s 1 1 <_£J>> t^O iS-» H P^iJI jJi <_>"^ ^j^aill 

.4_oaS 

_£j£-ll Jlj Loj iCi^A^LJI j>i*J iLxusj ■< U II j^lcl (J^Sll J-c —j** jjifull ij 

JjLflj Lo LULij . 4_ij-ijjlj 4_ia1*JI ji-^jl Jfl't »,o ^aj g^ojJI 4 K in o ^^Cjl i<~i i ^oLllI (Jjja 
(j^-t-Jj jl JjJj Lol L^jl J-C SjjAaJI <Luol*JI oLcliilll jl olil in'i^'jl 

,_>^ui_i I Ti if.) i.un'i ^ iiVi Jjl |»-g-ll <jja iJJuuaJI Ijjb sjj .'I'm o 4_Ljj_a>"ij j-tj 4_£_=».j 
Lojlj 4 1 1 1 j ~ j^ol 4 tola H .->! "Nlj ^ l,« ILfl ■ ^ I » 1 1 Sjj-aJ.I ijjj^pAJl pi mull 

vijljfl'u 11 jl'wnl ^La iciljJ .jjj^. (JjJj > a 1 ^lYs! ^ >,5*m, II cjLlLqjJ ^ ■ " Lo 

j ' 4jl_i A a ■ {J± n.i "il ij-i.aU IjJjLi _>i^J 4 .1 n I a 1 1 (jjjui/i)) J] 4_ijjjJI 

I (j a i Jjl (j^-o-i L ^-ll ^ 1^- H ■> ■ jaIjUII ...o" J| ^ |,« It , a .\q » 

Jj a ~» 1 1 1 iLLs (jj^-J (jl 4juai»JI iijjuol] jj "ilj -<_s4^! Li= fcJ -' j' ^jiiLllI 

(jja ■ * J » 1 1 Lol .4.>.o^ -.1 ^ I U ..^ ^ » I \X. * ...I i ^JJj ^1 L _L^ L fl_>j < j LiH-w^l I 

■ i ji mil Jja.jjj .jjijj ^1 ^ n.i 4-Lnl»JI j aIjIaU Lojjj iLLfl jiX. olj-~> ■> 1 Lfl 

^aljklLi 4 ,n a'i oaS 4jl 4 5 j a -> J| liai J_c 4jr.Lm<o j ^ U II ^Laj e-\jj 

J^o5 ^1 .idJj j 4j£jJI iljl^iij Lfejl-il-^l J^-QJ ( _ y lJI jjLX&Lttll jl 

( j*iLa. , i!l jl d^Lm 4_L=*_ail Sljl ^^-i ^ ^ tt-i" m > "il ^iaJI ^1 ^j-AJlJ J^iflJI JlLo 
.4_)5 U'<U it».LlJI ^ya 0^-" 4j mt II JUi^l (j\ JjA^ J>C S irti t _T^f" jl 
^UJI Jjl null j 6 ^ ■ ■ (jl 4.5U-.U iAa.LiJI jj-o » 1 1 jiAj idJdJ iiLi^lLij 
iiiuidil jrvlll Jya 4j| Jya j^-jJ' J-C- '(J*J-la)!l J-C- Uj^' J ^^J P '->J ^Lu^l i_i wnlL 

4 a mlfl II ^^a^i (Jjja Lc.jj ^J^a La^fl /'hi . i « \^"< II % pLij-iillj iLoj-aC ^ I •« 1 1 (jl^ 
JjLijj (_^jJI 4 a <nlall ^y^i .1 »c .j »al~ ,tl Lol 4 . ■. . ,UII 4 a ,,,lolt -ijuLi iij^jiil 

4jjuu^jl jj-a J • (^yJ^ViL! I ^jauJ J ^^-LjjJl a I I » I '-^ " ' I t » I ^ "j i^ljjl 4 » ..U 

£jjl_aJI Jjij i4 h nUII (j id^a (^jl_ua JLuij Jji iLiLiJ-iiLLill JLa_aj ^jinjj ( _ s jJI 
jAi 1 (jl (J[ J 1/1 >j ^jj .^gii-> II Li^ljjl t-. 5 Q J o" ■« ) ^1 JLiiw a.1 (_JjLo 



^JLaJI Cjjjfc ^l^jl 



J-c) eLjjiJLi U 4a uilfljl ^Li t^jg alt l^fl I LLijj ■ LiLi^-iil'iil.l JL^-o ij 
jjLi idlljS .(cL^j-flJt ij 4 ia nilfl M ^ (] ~ ° j •* " * Ijftfl in.i |J <i_oj^LflJI ^1 ^ j»-c-jJI 
Ij* ^ U^LujI 1_i£j^jlsLjj1Li L&jjjj la gl >j >aH ^ . . . j " 1 1 ^ M"%*. 1 1 

& p. ^ p «= p 

dl ^ infl'ill ,J| jLlLuj^Li L>l i-wl j yollJl (_>Axj I ^ »i cLi^jiJI gijLlll Jjl^ asj 

.JjSlI (vLill j J-c U^b J^Li. .J^La^l J-c (ilkUJI 

La jAj <4_u_ujjJI <L)jlVill (2>-o ^ji^Jij . * . I j 4_i^ *iL=>.*i} I 4 1 1 m'lll S^-S jjjj^i jn Titl 

p p 

J_C. I '~*-j !j' < ^ 1 1 1 <_V LJ N 3-°L5J! k_S_^J_> I "*-j jj*'^**' I jj » I « 1 1 j > « 1 1 j\ g 1 1 Jj-oj 

^ t p 

" * Q~ Uht °jj j-viuJI ^X-jJ 4jj^j-^cJI tLvui^jl ^fijiij 4 o 1 1 JjLujjJI ^ j i\n : L^— 1 i 

# ^ p 

£j\j|jiLj| I 1 1 m l y\ » 1,0 JdC I j 1 1 inl fl~i Jol uj ml (j^~o-> Ly ^-ll ifijjll I ft )r\ 1 ft 

t jjj->Ja il'iHj ijjLluj*i)l jjj-^ » q (J ejlt jiflj asj 5 -»J1 j^'s a "J I «l ij>J ml » <LoL*JI 

i4^ J m^llj i Cj I UoJ lj 1 "'llj <4_>jj"}|lj -j"'J"^** 5 j a- I j t4_Lal^JLll ^jljjjlj 

p p 

CjL> j*v ft jl g^ljJ Lg-J t J-C Lj^a. Ltj Li 4juaLaJI CjI iaAjJIj JjLtujJI (3j i Lfls _/\Xj ijjxu^Lllj 
CA^I^S (j Jj-ojli tjjLaJt J^. (f\ La II CjL)jija jl ((gijl^j)) Lai ■LiL3.^ttJj'i < ^"i IJ 

pLJjlSj <^ljjJI (j gj II it^oj CjLjj t^jjj^ajjg^ II CjlyoL\JI_j <4^j^iJJ tjj^JJ 

c 

I j" mljj ' 4juaLaJI Cili'ifl'lllj iLk^r'-C-J - , - .*sl . ^. j 1 1 al I Mil 

4 -» iiolj jl 6J,\-» ft i~i mjl Lija. jjj'i's'i llj 1 La H t_a v JJLi.*i)l 4^>.jl jjj 

p „ p p 

jl ^ In II ^Uaj Jl ^ ft"iT> — Jllll J u hi J-c — jjj-Ut 4j«_iil (Jj 

•^j-^ 1 ^ >=>^' a* j^ij ^-'.'^"'^ J 'Ifa-^aJjjiSJI j jjj^il l 

S_/^ 2-lLi« jLaj^J Sjij mi 0 4_dlBIjJI oL^kjiJI c>lj -•! ■» ^" 1 1 jjLi .. n...ll Ij^Jj 

* p — 

I UjTi j^a uj^f ^ CS^JI C5J^^' J5n.ll Jj-iAi Jjl ^-o 'AjaIjiJI ^1 mil J_c JLLI ^ 

■ » I « 1 1 3- LA - > Lo jA ijlL-^ ill tnyu LujiLj 

w p ^ p p 

ft i r~i"> > 4jc1 ft"i-w*jl jl 4 » < »> Ull jl 4 A\ ( J % a II jvjlxJI ^ j^jj JjLvL uLl^ (g\ 

p . * ^ p p * 

jl i at niVsl (j "jljLS Lijlcul jjjS-j Jjl (j^ayLttil (j^o (_^jJI td^yftJn.ll g (j *> ft 1 1 » Lflj^aj 

4_iAixJI Cj^li-mil ^Ijil ^ ift-». Ja- (jj t4 iftjt II CjLijiijJI jl CjLo jllll ^ ^fl^'ill 

jl JpLLaJI (^) ^ ftU II g-fljll CjIj Vi-w jLaj^ J^Qjj .4jj-iuJlj 



(r) .iiJailj iij^jJLl ^jLII <^ua j CjLiLJIj JpLlaJI Jj'^~ (Y) .oliLJI 

(_S>»-I gijllj jl tjfil 5 -> » JjjllJ Cjlj.^jiJI -I ...I (£) .jl^-o^l jjl iajLflJI 
(j^gj-t n SjLjj JSLA. J^a Jill J^. Jt ~.l » . n II d ~> jl i"-^J - " Jj'y n t 

|\ lVm i_i >"> yLi oljl~.-JI ^_ya 4 I ml mil ajib jlj£l ^" t ^g -(^) S J l-i "> 1 1 Jpl 0 t II 
p r n*> t ^g .1 Q~i^> Jj-q j£>ljjl ^kJ Cj I ' ^> j-flJ I f-Lujj^J Ljj^jj^ dUj (jl^ LoJ£ 

d_(isjji_o CjI ,1 i^ijiJI Jjl ^ n n i i^jjljjl ^ i-> i<~Till j Jjjjilll 4_iLLSj ^ nU II 

j 4^ja, uo ol ,1 ^jiJl ojl^ Ijli .lji^j^> ii_£u£_U <3-*la~». H frj .0 j UjIj JjjjoJJ 

^ajjLoja jjt-S <^ 1 1 II "'^ »H ^ 7" ' J " ' ^ 1 m*jl (JlLaj 4 5 iLmJl Ciljl-i-> II jjl £-0 

Lo lllLcg .f-LijjiJI (j ^"i^. <£.sljJI (j ._.jl ...^1 |jjs> (J^jljjj ^ as LS -al»-ll ■ *•■-»■ 'II 

IjjLi jjLiujjil jJj^j jjl Ij^. ^ (j H 0-05 • Ij-t.o.a Ij^gJ (j-uiaJI ^gl jjjJaLJI (jn~» II i_i * 1 1 
LuaUJI CjL»La-)!l jt^j[j t^J-culill C»5>M j A-afrllj uaJI SJluiSlI J-C 

Ci m 1 1 L^"^ Lol ti^gcjll £i\ a -> II (JLoJkl t^jj^r-aJI o-° (jj^ -1 ^L^l^ .4 h m^l sj^j 

_jl i^^jLiu ^ij ^ a /> ^-a I 'I >JS - 1) ^ ° ■"" a j*-C- _jl d i *i /\ Lgjl _jl i"J-3LS ^"'1 ° 

-m*' 'I (JL£-» t "i < I \ » 5 » " . a a j I I Jj^j ^gl ^4_l&aI jJ^I (_5j-^I ^"'1 ° > ^ ^ " 

ij ll) 5^ (j Mill ^j^j ■ . . K .1 ^ ijj^j jjl > a i rn (ji^ Lac S^j-q olj (Jj-ui 

4_iLi.| Cj^Li. .4 1 1 unit ijjiaj i^i I Lo^ if- j uaJI 4_Cj»ju CjLu J^gJ j»J (^jxijLuJI 

JjLflJL ji jl£ 4_i^ i4_ujjLa-l)l ia-illll 6Jji> Jla J t m jl£ 4jl_> ^ 'l~ "■*' 'I 

... fr « e 

,4jjIj jj^gii ^jl^g ii "i! e j coJI icj^u 

— Serendipity ^-"J' ^L^>-^ Ly^' 1 -' — 4ij,^ll U-^ ^.^jlL Lo lllLtg 

U » ,., i ( J^ fc /^C ' a 1 1 (j jl CjLojixil ,j-a jj3 i_LiiiSJI (j Lol^ IjjJ 

^) -o^l 4j_i^ Wilhelm Roentgen Cj^'^jj ^l.*^-^ >-sl mi's I j JUJI ^l^ 

4»j^l 4i*JjJ JU^:< ,nl j iiiJL, iidJ Lf j ? .j i gjilJI Lr altJI 2^6-*^' ^ 4jLxU 

ijLgjJI (j 4 \^ I iSj^Lail *'l - ■■II J^a iijjjl < > V 5-j J 1 i ° i Oil. '(J^l *Juiil 



YY 



.Lijl Sjj^jll ^j-oiiJI g g '■ * * oLiLUlaj tli^JI Jj ^ 4jLi icQijjJsJ - g J£ 

J_> ")i 1 1^ i n LflJL.ua Ij (jL^ 1 fifl n /d ij tV» Up"* 'JjJ>L> I >l « >" j\ ^jj^jja *' 
Jia j kjjLjjJI jljii Jj ^ . CJ -olxJl g 3 LoJJ 6jj£jll oLLklLL ^yij ^1 LflJ 

4 0 no < i gjLillI (jj^j jjl LAjI Jj .(j-v a (j^al r> mi I <_£jjl J-Cj 4 ajj,^ a i_S_j^t 

.^IjJk^j ^-Sjlj fAc Jl 4jLfljJI j igAj.' nit njjj ^ Jil Jji Laj ^1 Ifl II 

lj jl5IjJI_j Jl^jlJI ^j()flLI^ j-tuljJI c LL tS 3-HJI J^a-^" ^ U 1 1 4JLojl11.I i-mljjJI ^\ 

^ I n"> c£j I yGj J-a. J| 5JjLi LfljL 4_^jl_JI S^flJI ~ '""'"'J •£^- UJ J-C- (J-uaiilj 

jxjij .jviuil £_fiLi« Jj j 5 ~> ~\ (j Lflla 3^1 fl~i t\\i\ ,lya ^Jj CjljJI ./UsJj ij Lgjsl jiJLiul 
4_i5K')!l^ JjjUaill ^0 jSS dl\() S .4» nUll JLoCi! LLo-rJLo I "(j ij S^^iaj dJj^ ^ U II 
j ^jSTwn ^1 5jLLI i a.n's"< ,4_iiijJL jjt mil J^: CaJLjj jJLxJI j 

J-oLi <dJj ^jji ifcLijjiJI 3ji j-i'i's II ■ .l*<ll IjA 3-iJLill Jj .^a II 

djuiuLuj^l \jj fl 1 1 ( _jAju <Loii£_5 j»X.Lij_j 4Jal lllj j ^jl fi-fc JjC a ^jLflJI (j^S-l ^1 

« t p p 

jxM->"> mLj .^jLflJI ^ I o ^ i mi t^g , > LZl^LJ I j*ju\-i (2)1 J-olj .jJLxJI ^ ~- " ^^aJI 

J "SI (}" m^il 4xjl-^fl fi tLflj^! Cj-a^jJI (jLa. Sj-o ^yjj fl <-i v mil 4 1 1 im" 1 1 a 1U /> 



^j*jS3\ JLiJI fie 




(Lujii iii n (j (jnn gJI J^»- j^A* i_tS»j£ (j^j^ll (jlj ^Lc jl S'lf I 4-oj 

jvoCn (J — LjjLa II .1 inO'i ifljjisJL J^a. jjJj j^oJLlI jjlj 



i_j£Ij£JI (J[j ,3-0 c-LAiJi o"il-=*j jl L<^ iSjS^ 3 5 i5-> j^a 11 Jl ^ylJI Cj"^_>JI 

^^Lfll Jj iolsJI JLuk J LsjJLo l^al CjjLua — olj-%, II ^"i-^-j Jj — SJjJljJI 

^| jl^ ( Cj3^ 4 riio~>. ^al djjjl j i fi a Killj £-0^9 ■ j^ J o i l"i 1 1 cjLiLJu (J^j Lojj-oJI 
.LaJa^^o j£j jl n j^jjui jlii"i!l ejji Jj-o jc II Jx. J^-f (j ^ - ^ >" 

^imwnll jlj tdj^Ti "i! ,_h<=j^l ■i5"t»'> l'»l»>_> j^J-o^JJ Ij^ljJ^ jli (4fljS-> II Jj 

.<GjLjJI ^j^isj^l J^£». 4jjjlj pljl nift ilJj^Vt ^yjJI 4.i^al o mil |kl_ > ^>.'}|l J^a 

6^ C5jb"" '- '.'" >■ 'VJ"*-" & "^-^J c-La-uJI jl 'i-^'il jJ^'J' (\>?^b 
.^dls-ll j^jji ij e>y±jjalAj iLilj (j^j^l jl JJ iujJiJI 5jl i^-i-. II I (j U*sLj 

4-a.Ua^ll j^j t j^jSJJ 4,1 mllLi ^j-ajiSlI 4jJ^^a ^j^aj j^alaj J naa II Ijji J t _y<3jJLi-u^a 
fl*ill d * " I- j jjt~" J^2». j***'^ II ■ a -"^ ' Lo iijjJ^JI alii 4.1b i"i ml^a 4j 

.^1*JI 

jl ^ a'C i . Liiljjil ^ . o ^ ~ I j .^jjjjl ^j-Iaj <ji^LLJI J^jla^II ^jD irvll j-o 

<JJj Jj^l j».Lflll i_P^ J .La^-aC L^J fl jrLatil ^iljjJIj jjL^J-l ^A* i Jl 

(_^jLa-jJI j»^K">^.l \yd& jjjji.'i!! jjlj ^ jUILjj -|»-i^»~iII j Jj j "t 1 1 ^-Li^^ll l JxLI 
^LsLfljJI ejj4> Pi's n"t .i-ijviiil 5jl lA-k llj (j->^>4^l L/- 1 L° Cil^jl iA*^ ^-o ^yJ_>^Jb 

■ '"^ll > Oj^ia Lc^ cisjJI 4_iJLi 4 >< I a II pULuJI j-o ^Li) ^ ^ j-o 

i4ja."iLLIj iijjll ^ -■■ '*'([ Hj ^-.alj^ll £-uiaj SjLaJlJI ij CjLjLi-iJI ojjk » I -"^ 4jjisLi_>JI 
' j^-ail j-o j_jS_i ' * >ll 4-ua j I ■» o i^g . 4_iA_)jJl^j 4. t V \1 1 Cj La-i j fl < 1 1 AjJ-^-JJ 
dlj^^j 4i_jj^aJI _}LaC ^ 3^ Ajl II 4_LiuLlL| . ^> a I lj i<aLaJ.I <£.ljj Cj-SJ 

j».l_ > js.'i!l ^Luij^ Liij j i 4 nia'i ^-ijilll jSJj ^),.joUIIj oLjL>.^J.I i^Lsl oL5jl 

Jl <1 nil! d "*-l\j ^ * ft "'J " (_) 1 1 o mi II jj^~ t Jl ft nill Sj^JI ■ a.^«*« J 4^Ljuoi) .4-t^l n in II 
oLsL-CjJI CiO hm^I jJij (.plluijl J ■ 'J*'^- II 4_l^.Ljj 4 0 ~> in jj's'i Lalxi i J 
SjJjlo ^ J.iS" ni.ll Jx. 4 m Jj"i!j — 4jljj>. jj^lll dial 5MI ^jA* ij — 4<Mjflll 
jj's ,i Lojic 44_iAil_a jii^l ^jlmo J^a) .pi <i mil J (SS* S*^-** 1 * ^ «CjI__jLJo[)) 



( 4ol",-UI isj^jtil 4_ijln,iill f»l>J}ll 

^ t La >l cll'tft (jl £_daJLi Ij J~».j Jfl a IjJ Q >Jj3i II ^yjjjJI £-aiaJJ (j 4_xjL!uJI 

^lj Villi idliJI j»Jc t^jjJIj jrA-LLuS!l j»J£. tSjj-OujJI iijJtilj ^Luil 

J_c ^j-i^Jj-Sjl ) » ~- j" 1 1 ^ Ic jjU* ^ j*y j Lajj lijjjJiJI SjLAaJJ 4 i ujuJLij .^jSJI j»Jcj 

d^LuJI _r^iio ^^JJk. (j^Lul i3i-^)" '-' a .' (Ji ^L^l <e-LaJiJI tl£f^ -r-")" *H! 

i_iiLaj jij .5ji"iLa.S!l ^jLil ^ o inSi Lxjjj ^ o£ a ■> j»-oSllj CjljLAaJI J.C 5jt->_> mil 
jvg_9 jJi Jjl i^ifl II J fl I i*tjjl i_i I 1 1 jjl^J .Jjl lAfl IL is_>J«-oj I nfl j tdlj 

Jj ,y>.^ II llsl£ J .il£.l^iJI 4 m.UQ II J .'llflllj 4 m.UQ \\j i_> I ma II |»1*JI 

4_i_iu Lju"}I I I fl" * j\ (j 9 tliljS (_£jjj-vAjl (^r 0 <ol^_j-t«3^all (j 5_^aJI J-C 

.iL jJa j iaLi 4_ujIj j jju LiS^o ^jflll I Ijs jy A V» j^-oj j .JjI i^a ILj L^Is'iLcj 
.d-LaLii SjL^-l L^jLoljjaJLtulj L^JjuuaLflj jit t jjl (j^jj oLc^jii_jll 

j^Lt .mj (j^-flJI JjuO <4_vLojlJI jj-a'ill (j I "I LaJi -"I j U>\ II ^^jj i4j|j J-v (j 

.4^jl J mSil Ja^LuJI (jil^- (_^jJI ThaleS (_>iuJLJo .-Sj mljall Jj Jx 

L^JI IjjUI yUl f U^l oil^j .pti/JL 4J^ (JLaJI J (UU^I j S^^JI 

tjj)^*^" f-Liji^! ^-l^jv JjI ^jjj\1xj l^jl^j to jl^c^! I \ uu 

. v La^JI 

(ijAjjilll 4 i mill jl laj 7T JiLo Jjljcl tllLui ^1 ^uiul La ^Lt itJJj J-°J 

dJj ^| irrational Numbers ^la^ 

\ ft i i^JLxo <(j\jl_iuJI (_^^aLxuxo . - ■ l~i 1 1 a (oljjJI (j-a L&jljj ft i "il ol'iTill (^r 0 I^AJ^ 



rv 



jJLxJI oJa j-ujj jlial 

jll jj^-Jj .4_^l___l J^a £-L__ _)_> Jj-Io (J-C- CjljjJI J>-a L_v-i_« ua ljJ£. ^ n^t i _jl 
JS>J <e-L<_u_JI jljx.*}!! \/Y tji J n tiUj _j_Ll n_jlj-JI o-a v^Y 

IjJX. J!_o_ _jl (j^-of ^ J$-S '^-f^J <-JJj£ ^ a u-JI jljX.*}!! j^a 1 m -\/Y (j ujv-ij 
c-Laj^rJl jljx.*}!l Jj_wj Jjl Ijfl au->l l." ' "'jj^ ^ '"^ ;jl j->j-ij .oljjJI (^a I ^ >->. 

* Jjl II ^yla l_itl__l ljjjl_>i tULlcj[ ^$1 ,_i ) /ii i 
4_mjigJ1j i il »n-t II i^/_> Jajljj jJ_)j_Li \ r\ 1 1 J>-a (jl^ ci—Uj jj-a ^X_)JI 

C>o <.{C = 2nr) _ _>_I_JI ■ <>^'-j Uj~.ll J\ .(A 2 + B 2 = C l ) ijjIjJI 

_><3-*J v-JJJjJ (j^-oJ.1 (l^a (jl^j .1 ftj i(i4 = TTT 2 -) La>jl__ i fli<Vij 6^-t_JI i=_l__o 

ljjj> Liu j2j .(jLuj'ijl 6__b i>j oLi^LaJI ■ *\ /r.~<lj ,2 . ... * jjL__l ijj-ua ij jIj-^II 
(1) \ -Y J&Jl . jlatSlt JjIcGJ ,plj_JI <us '^""'1 ^aJI < \ -V JS-j:JI j 
((iix^jj^JI)) jl^icSil \ — Y JS-i I > . \ • A <Y t > :J_x «d i">IMI» jl.ic.Sll 

_aA Lo_> 1 1 ipijj IjJJi i 4 u l*> 1 1 jlji^l (j< .11" ^ Jj.ijjji . \ "\ 4 £ 

4_uufcl (j 6 J ni i (jj,J 0~i * j lj-l-» (j^-ijuj^fct'i iflll (j| JLLij .( ^.^-Y JS.iT.iJ I ij (j\jjo 

.jljfiSlI J-C 4-ojLfl iiljj SjLt Ij mi ml ~ ia-J^J pljiriL^JI 
^LKJI v_iA.lL Lxjis .(Jj^^ll JlC. IJv_>L5 jljtSlJ 4juv4iI (J/-ij ua -si Jj^-i 
4 U ujll jlj-^l ja^j i-Ujj CjLai_J1 c> -vjuJ ijAC^I ^ j i LI i_iL_u_>l _)__<_> ((^Jj^jJI 

(jc ljo»-o 2^>L_ll ^j>^-> LI (j j^j '» j ijj^-LI i_ij^-JLi 
.>Yj V ^jjjjjlII JiLo ^LSjIj «Ja_v» jilijl dlln i^Li'i!! 6_jj> .inKI 1 

JuJUII (JjU-JI Lgj _>-jJ jj-jL-LI <_yaj>-ij .jlafi.*.! Jlc. olA_>ljilj jjj-ll i_jLaJI ^j^jj 
lijjjjJI frljj___l (jj .^__s. j-^I_)JIj ^u_c jjjjljjl (2^_LiLJ_JI Lg_i jJ (jpi^ <j^ic 

(3-a 4 *M * 0 jljiil J_t 2» j ^^jJI Ajjj^l Jjl <4jj____JI jljii^l jj| jLuli 

.<(4^^a hid 



5jnl_c <J .Jjjij ^jlj jj *J *4_ud*_3 J-c Ciljj j^i-c J_c _/__.LuJI ^jL__Lo 4_jjlj)JI jKjli oJll! jjLi «dJj_i 

4 K j«i II dJ_fc L> .fl"l->>iJ) 1 < i Uj tLaLoj -yfy ^jL___ 1 a^I-j •■■*' tjr 1 a ^ i A ^JOC J -a> " ...II i^r*>J .^>J^JI ,J_C (ftjj 6 

.|_Lc ^___Jl Sal j ^ lluLj -1) I jjt> JJ_> .4_j_v^- otjjJl 




3+4 



W (*) 0) 

( v ) .5j ^Li*J cLu/S i^ltULl (]) .IuluJUIj ijifill jIji&I :N-Y JSJ, 

.(jilill .±i Ti 1 1 Jx. ^iU'ijI ^iflll i_jI5_i £ua. iQuitUft nTm 

La <Laji (jl c-ljj jl-^Jgi La S _/Lfl J"iL4- Jjfl^ H cJjj <4jjjJI c-LjA^JI (jj 

. \W/\ LjjiAJL ^sLuij iiLSjJI ^ ojIj ^ « mj 

.±■1 J iSjJAjJ.1 j LoJalill tijnO'iflll JK inSlL ^jyjli-o idJj£ c La dill Jj^^ll 
ia._>J (J!Loj £J/LI (jl jl lie I (j£~aj i^llLai .Jl^LuijII 6 . . I LLa^A *J nil nM IjjjJa 
jljPoi 6j^^-a J^a- Luja lijjt Ijli .^LoSil ^Luila tiiTitl ^£ JLa£JI j Jx.1 
<£SLc&l e^Lujlil ifill Lai .(Y-Y J£_£jl ga.lj) jjulij J <U££ jjli .i*,J V. 
,J| ipultUuJI J£ .nil jj .,JjLuJI 4 K in UXJ — jl <L».jJ \ Y • 4jjlj| ^ ^Lfl 

jjljjjJI Jl ^l"->jfl i^LajJI J£-mJI Lai .4 K iu tkflla^iJ t-oa <La._,J "\ • (jljjjJI 
Uaa La. j j V* <jljjjJI Jl I 3lLo ^^Jjill J*V nillj - Uaa ia._>J iO 

( _ J Ia. ^Ijjjll 4jjljJI olfl ^U'.'.tl J< ,n|| £^Lot JJfc jlj I oKj 

JJC jljjl I «K J*S mil JLa£ jljjj <^^ill \1a p (jj .J-lc&I 4 K m 
IjJj «5j5UI jflkn jj£ti J&] Jfi Mill ujjtfl £>Le&l JJfc jlj UKj .4^>Lo1 

(a*JI ijSLS jl) iijluJll jKl 5 jilJI Jl J ^tjjhll > 

J hi '"ft tLftj^^a I^JJJ^ jl SjSljJI Ijjjl I "0 .^ILa^ l(j n mj {Js <\\ ( Jll\ 

JoKJI P^Lfi — CjLuJL J^l; JUSJI J ik^L* J^JI I a K m 



j»JL«JI oJj» j-Luj jliil 







(-*) 



CO 



0) 



. 0< \ • oJlil jljjj ( v ) .£LJi\ ^jl mi. cJl* (I) . JSLgJIj ii^jl^JI jljc^l :Y-Y J£_i 

Jt J^i\ <L*-J=J (> ° \ • £>J.\ jljjj (j) °i0 £>jL\ (j) .J_u&I 

„d-> 1 II ^^Q^l), Jjl^l ^jljSLJI ■ *'*\'J .lljlj JiaJ <jl J-> "i! IjJj m^*i ^-QJ ^ 

t g # e- 

jjlJI ipLij Jl£_il 4 >< .mTi JjjJjij tj llllf^- LlLc 0ej J l <^jJ1 Flatland 

4jLl^!I J-C SjjLfl ^j-g-S iJLiJLiJ i4 ftjSj <nft iajK-v ^l,.w"t iiiLi I q\c 

•^ j l * 1 . 1 ja^JjLlj 4i»jJaJ jjfl o.?>ll (j 4 .■■■**»(} Hj JLo^JL ^jj£^!1 ^LoIaI jtLo 

(j-o p (j » 'i a" ^jLix^lj ja^J^Lcl OjI^J .|»4xLol ^ya Js»jL=>J ^Jieljj 
^a-^l i_v*l L^J 1 J-C IjLkja 4 c i Jjj^j -k " I j_juLi)l j^l l (J^J • (} A 1 vjj-^ Lo 

^CS^" ^-"JJ J n i 11 ^ *1~" ■■■ * . Ju-UlU j « ~ j\L 1 <ig i^ci I > — ■ ^ j LjIjj^sI 

f. t. t- t ^ 

^1 ^Lo^u jl »|»^oLol lajLJI jllll f-jjJz L^j ^^iJj ^1 elj-i'JI ol$i ^^it 

— e 

6jLa_iI>lj 4 ,i mi * _\ iJjLxtaJlj e^g-all ^^jlsIjJI ^aJLsJI J| ■ ^fl^^ (j-o L^-jL=- ^lUtlj 



t^-sl^JI (jj .£_l_l__ll tjjAll J-c IjIIaj ^xJ »*» ■■- jys! La •»■!?> ml J-c <L>lj_ll 
oAa J-c ijLgjJI j jllcl ^L-JI j»« II ^1 t l_L_. I^J 4_>IjaJI j LS -«-5y j-IL-JI J*- 

4___Ldl 5JLJI J[ 6Ji^J«JI j iji. j 4j_] 4_i! ^ fA^JI J^J -SJjJ^JI 4j_>_JI 

^j^15 JjUjJ < ifl*sl l Jl Sj^aJI <uk j-L-j ^I^JI jU t( _U5 <> lfl '" ■ >»_> 0^ cPJ' 

* _ ^ C _ „ 

j^aiiu ^Ij ^"bLUJI J-C i_i_ jl_JU JjI 4__C J/iJ <4_Lg_aJI 4__£ll_ £>,_4> QiiiiIj .4_Lflj 
dJj J-C lj^_sl j_4> Ijl Cj^ILi j»— >L>I (j-t^.tfl o <(jjjji5ll ^^-o 4__>l_u J-C J_ J jg 

p p , c J \ 

^^k.'iLfll ^v_l idJj (iX-^JI Jxj .(jj^k.'iUI > !■« * JalyLui J-C Jjt—JLi ^_.->- Le_) 

.t-jil^ jl _jl.li_£J fj\ {y> (*X-^>JI J-C i__U* f^ya S^J-II r i M >_^>.I^JI _J 

tljj i4 5j5^t II jl ijJsljJI _j„~>."i (_| t_ajiiiL.fl.il J-c 4__jjill ^Lg-ll Jjl J~i nTi 
j4__>I Jl JJj j-_ Jllo_ ^jla^S\ j-il _5j .tL^iSlI L^j jo^'i ___JI <_j_>J_JI 

tL_ojj uj-ijj jjuti ( _y_3-_JLfl ."Ha 11 £^jj_>^o 4 (_^iJI —jljLo-uJJ (_y^-.jl— — 'I 

*■ - 

tell j_ *■ J_ jljl^l > jfioll j^ojj f j ofl II 4___l!_ JL—JI L_S 

. fcL_il ^1 in-ill j^J-^— j(] tVi Lal_ i tfrl j ni It I j id i__o__JI (j _J_C t < j.u.o„i"iJ1 

(jil_JI ^__»JI j |JLxJl) . aj.,,l,aM Jj_J ,_jIj-__JJ «4_=>.jL_JI _>_L__.I» ^-4 i_Jj 
CjIjI .ii n (j i_i I iiiTi.i ^jjl La -j^lUH toAA II ^l_jJI ■ < "-"^ ' Jjl Jj *J 

jl ^jj^j Jjl ^ ^jIjI-JI j-5I>JI (jLi ^^-s'iLfl'i! Liijj ^«-Lo_JI j ^^--1 

4 1 1 1 r i_i^-i'i i4 in, II JLj ._jL_— >Li^>JI jjl . qjj ... I jj "ijj il_JL_o 

.v_iflJ1 j\J»l ^5 ifl^> II ^-Sl^aJI i-VnufC.il 

ij^jlj _jl^l mo cJ^-k 1 1 Lgjl— *^ J^q 4tLo__L II j ^lj_^^JI ^ Ui ^ o j__ 
^Ijj^.'ilJ 4_a_a_JI 4_j_JI 4 « ii U ^,1 g-"'*" •■■*» ^1 jj-oj tL^J J—j^—i ^jojill 

("i! I ij^Iilj qI^)I <n n i_| clj "k "i"i L^jl_j j j i" <j^l o mil ^l^j^.'i!! oj — > Ijl 

— jj) m I. ifl. 1 1 4 n(] nj . i_i <.u.^t.a '° II jJj^oJI J'JJi (j£-QJ J— 8 

4_>I_JI 4a_j__JI 4_j_JI 4_u_ia 6 juiu j-__JI CjIjjj-— J ^jl i_Li_ (jiJj jjl (^xJLxJI jl) 

ifl_^]_]| _il__u_l IJ ji > dlflll ->.lc 4 n([ n ^,1 ^jJa'iLfll ^— Ojl _flj .4*jjLo_aJI ^l^jiv^LI 

e - — «. p *. 

^IKI _Sj .ij^jljJI 4_^_JI J^J_aj 5j jl o mil ^l^^^l 4__j_. _S_oj LgJ ,^1 

— il_ii^l ^-o Jlj Loi .^Sjfl-^ II j-^l^aJI _il__u_l < s__t> Lol .« j ^1 UM jUUh) i_^ll a—ii 

_ p ^ 

__jjJLj t^C- La __. Jl » il'i-N i ,_y_l ) ^_j__JI j-SljJI i_ijjjui ^,1 - ^ I ■» 1 1 4_.imjj^JI 




Life «i_Ju^j» A \-% n ijj^a. (jiujji i^LaJ c-l n mil (jajJI jj-a 5 _/Lfl Sj^oJI (j^ijjij :V— T J^ui 

.Magazine 

in 1 1 L^J^La. jaJL yjJI iijjLJI j 5 j mm ^Jo^JI Jl\ S&j .(j^k*iLil 

.aJjlJI fJSU ^Lal I^jjS LfljLc dJj J£Ju L<uj jj£l llfl>a> >e&! di-i/i Lajjfc 

j^SJI j o-ajj/l ijj^^o i»^> 
I -.h 5-i II Ijl 

^JLc OS^JI I^A pLuIj .V-Y JS-iSJI j La£ Qjfi~ "' ia-jjlll <jLS <CjLcLu 

^ m jSj -j* p| a mil (J 4 a l*« A, II *>ll £jg|^a Cul^j - 1 fl * lj\jal5*JI 

jjjlo (JjjO LaLaj i^jjul^ajal (J*C mi Jaji-i-^. 4_]o_ujl <L>^&UqJI L$jl^jj». Ciljl ma 

Li 

jjS-ol I jjj) 4x.Lui /jjjj&Gj ^Xa j~ ° " j mj» II <LaJli jj Ijli .Sjlil 

|> ^ 'ill (j* 0 <— >jilL> ,\ i J*>" ILjj < Jajlr>-> II ^ya j-vj^JI (jLs t((jno mil «pLflja|» La J£Ljiu 
US'il~i SjjjlsJI jjLi 1( jnn mil plLLI jj^-oJ ^ .iLol^ jjIjJ ^ualui ^ .Uall 

.iLoKJI jSljJI <> Jaii pJ* Jj. ^1 J-~'- *i dJjjj .p.'iUi)!! oLcLu, pLS! .kia 

Ijlj .6pLu! 5^alia l^aliJI Cjjl£ (_$jJI ^j^iuJIj £Jj^II oLtLuJI p>^U jl ilia 



4_»_iAj (I (j nifl'i Lf ik Qjjij Sjj) in II Jjj'vTi c5 4-L*J 5 j j i a II i— tVifl'ill 

,J« l I <i it I j ,^.al 'i\ 1 1 1 Q I & I 'ill ml 
4 lfl"> 'ill 6j£JI ^ t\ m"i tH^b.ttC 4_ijj^ 4*-i£ jl i «" ■■■ ' iLsLawO L j-ij^l jl J J 1 1 j 

4 " " Xj< « ,y> d j ■ ■ X « I a \K ^- 'H j J j t4 'jl * -"II SjiJI jl 

((l)l-Y 

6,lfl> Jx 4"> i '^Ij^Hj jjaiJIj ( _)U.ft,,i"J I Jjl La£ .(tjjjjJI (jjjj-viJI 

p^qjuo ^J)i * j ^ *> II iijj ^ ' Laj mj ^ LiiLi 4*Js _piui ^jiio mil Cj-ji^ Ijl 4jl ^jLniaj .S_ i jSJI 
J |-*~l rill I Jj^s J* ^ I i^^aj^U (_£^aJI (_fl^ULll d U uul_aj Cl~1 m"l I (_$jJI l^JoLuJI (jilfl mil 

iJ^C m i ■> j a *« II ijjj (j^ ifti I jj-a '(J"" mil i Sj) Hi's pLjjIj) .^Jil^JI ->j ^ *' II fc^Jto ijJJ 

.( Jff> 

j»J jjjJI t|> a-ajdlj ^ .*C I a 1 1 pLojS ij^ 'O^^^l? >iAJ 4-iil_>ll 4 la — lj -J 
(_jjJI ^o^ojJI jjljjjJI Ciljl mo J imp J-fc jjjjLS t j-ij i^i "i 6j(j ^-1 

S jiil Diurnal Motion <a«ojJI >=JI jl Diurnal Rotation ^^1 oLjjjJI ^o.-u 

il)lfrl 'i"i"i nil l*AC La i4_ijLo-lll1I ^l_ >i a.^l Jjl Jj 1 a " Jx JjJjjLS l^jl^J .4j jl e\ n\\\ 

Jx Iji^JCj oijJI jjjjojj .S^IjjJI 4-ijl ft mil 6_>£JI Jx. I J » 5lj o j d " u a i«LLiJi 

.ijjLi^JI Sj^Jl j^^o li L^jiljAj 'c5_>^-^l ^a> I fl <_>^J^I 

.^^Oji\ Jx. 5jJ5>LiJ.I 4 1-ifl'i Jx. 4jj^j ^jS-oj (_$jJI 4j^jLo_oJI SjiJI Jj^s ^3^' J-oaJ_ij 

jicj . I ij^S S^pIiLua _>jl_jjJI ^jj^Hxu ^yoj&i Jl n mil i i la Q 1 1 JaC-j 

1 0 ii^jl^j (_>jljjjl jSljjj) (_g^al o m II i II i in i4^>.jj £ 0 ^yOj£. In 

■■ikflll Jjj'sj in ^l^alxu^l U-^. Jx, Lojjj t( Jl mil 6jiJI i_Luaj (j) Jl-ft inll ^iSlI 

I o_iiJ I ^S^l Sic ^gjl o in II 
i4jjj-a (j^J ,aJ 4j^aLo_oJI 6jiJI Jx. 4 *« > » a ^l_^a.l 4 * i^ii JjLj l^ijr^X-l j^jLuiJI 
<^L!Lq <(_)!,!. 0, l~l.ll ^JS^o^a j\3-^ *' II 4_LflJji. d > ...'ill . ill j L^jlSj ^.l^3>^jl 6 j-£> CjJj 

l_j CAJ-a ^4JS> La$ tU^al i^ijj ^nnii Ijl inn ^ >"i t4'i mil (_^fc _/\ »"i I 6j£JI 

pl^alxu^l Jx. <^w_>j VV,0 ijjljj "Jalla SjjIj J*S mi Jx (1)^-^ J£-i 

u'jj"^' O 1 ^) J^JI J| ^J-*-" 6-° <J ""'" ^ fcLaJllj .(^jLojJI 



rr 




ijja ^jLAjjJI jljil (J-C. Jjj^jill (Jl i_jjJl)I Jfl'i'i i ^Jij 4j-cLflJI ydLLi i'II, Vs 

:Sj_^j.i c£-*-iL? ts> .-j^i^ji d^jz <Jiiijj .Jauujiii j U^j vv.rv J£ 

'igjl » \».> jLui* J-c. lljjij Jiljj ^y^-i <J^O,j ^JLiilj ^jjllj S^jJIj JjUac 

<Loj-*j iJSl I Vs I ( <L<lcL> ^j^.'jll Lj Ji La ^i. Jl j-aill 4^j^a .LaLaj (_>u-d (^jSJ 
lij 'L^^ li 5£jlLa '(^>i-l 4&jr=>- Lai 

4_aK jiu^j li* JjLs t 5fl i5^> II (jj .dJj£ I j &LaJjl (j J, I iV^II ^Ajlj 

aLaJSl La .-j^jS ^-ij La^£.j .(i_il^LJI jl <GLl!l jl) fwjLgJI ^ylsLj ^jjl <Planet 



4j_iLjJI p j *> 1 1 4 i ..!*» II « , i_^j«J I ^1 Jjj-viJt ^ys . » 4jl5lj j w. 4jLfi iLjLiaI 4j5^jj. 

Uai j^JLi ^jS^S jl .no ( >_ili ^JJI i(^j)l-Y J'C.u j Sjj-uo-o ^Retrograde 

4^J^UI 

IjLa .Alternate iJjUJI 5^>aJI &1a> ^ n.<nj .L$i_LL ^j^j t£>*1 oLfljl jj 

JL^-G 4»j ^jLi_aju (jl^jjJI *U" o mi.I1 J} Sj^uLla ^jS^JI 

*^ i^J^^ ^Lfl o Mill ^j^iJI Jl Sj^jliLla (jl^ lj| L°l t^Li-u^JI p ^ ^ IAjj^^ 

^1 i^ljSJI J^O ^Ij^JJLJ j-d&Jlj ,j rl O Mil l .(Ji lfl in ] I v_IJ^£ JJU S^\I>Lxo cLuiil 

L^jAaj |_yjJI ic j^xlII CjI (j^a I jl - d ' ■» I j~ 4^j^. Ijfl ^ 1 ^ I "(] 'I 

Ij-k^J (.joflll jl jj^qJJI J_c ^-i5^o£ LK (ST^ ^ <_ilj£JI ll<J> jj i_i5>Ij£JI 
^J-^J iljji. JjLijI 5"i n oLSjill » ■ (3 j(} i ajll >_i5»lj£JI iZjlcj-uJ 

^JJI pLodiJI (j^il.jjJIj ^jj^-^'.tl ^jjl .a5j .Conjunction ^IJIS^I LiLa.! ^o.m 

j^Jj^ Jjljvfi'JJ I ^^jS ^^JLo I j -> < LoLajjil ijlil^al n <i,ij| (3 Cjl^Liil ~» I > l^jjl^ 

^ loll j^lj-^'i tii'jl (j ^^l"^ e\ ^jm (jlj^l «LoKJj) .ijjLttLo k-jSI^ Aj^Lj l^j 

l^Sj . O lj I o < 1 J I j^ljiA) I LoLoju&I ■ * ■ I j I ■ ^ II C)J-il '(Jj_>5 

CjLij^aJal j-\^o^!l (3 ~*- ^ ^ ^xJjLflj d r I . , ^ ^ dLlj Clival o <i,ijl jal imp . ■ 

jjiLiJ.1 4>la> Cijl^ iJJj^ .ij ^iuJI olfl'iL»JI j ial^JI Jj-^ mm I j .4.».,,iLiJI 

4 1-3 nil^aJ ^ Q 1 5lj-o \j£.\ .ill t >ui. k iUI iSjjJU J^Lol (Jl jiLuJI (j <Lol_A 

^L\.^v-^ mlj CjLiI Hi's H ^4 0 »o II .4_loL^JI ^l^a-o (3 dil^al o iuJI 

cii^^jJI ^Sll 4l-i miIjj ^Jl*JI ^jl nfs~\ ml j LoU, \jjJi iL^^i\ ip.'iUI JjljaJI 

J^j -^ee^ 1 ^^i^ 1 JL^jb ^ L ^ IJ, ol>aLiil j-c ^i^i j-c j JJj^j 

p t ft • « t ft 

4l)1m L^J ^I^J^I cJlj Loj ^(^gajl 1 mil jljill 4X.I *t ./^ Jx. JjUaill ^-^li J^J^ ^ (j^ 



,l£sl 

- c 

j j: <un 

4 l*i nil jfi 4jLa»^!l ji^i jjjJoj j^> ^>j£l ijj 4.i\,Lfl,ll j»^3l_ujLxS ij 4iu]lj 

.4lojo jvJLaull ^=k_jij J-=»-l 
IjjjJssui jvJ tCjIjl ft inlt ifljJUo ij 4j&Jlj ifljJLi jVg-oLojjfcl j^> ("X.J-II J-C Jjj^^llj 
j^, ij.lajl jxic (3 i3~ > ^'^ CjLajJ>LuiO jS_a .^p_^o Jixiu 4_il>LJl CjLujLlSJI 

n mil <l_»5ja^ H d »j >UM j^l < Jl II L^j i^o-> jl j£-a-i ( _ j jJ I JjlaLilLj jvg-oLaldil 
jjaliJI Jl I I J^jJjAJ p Q o") jl ■ ' -• ' Cjl^al ft mil Jjj> Lum jl IjjJLxu j5_a ■ Jl II ^jJt 
4 a ifl -> jl LoS .Ll^jlj — «Lolj» *^_ui Lo^J jl jjii j^loJIj (jun mlLfl . jflj ml I J »a 
Jj-o3 S^jIJI jSl iioj^La CijI^ ij^jlj 4^^=*. Jl fja jJJ itojjl 4*£ ^aJI j^£ 

.JiS j-o Lo£ i^LllI J*\ Mill 

4_o£.L> jj^3 jl j-o JJul CjJ-i ■ '^Ij*^ II 4^^^. JajusLoj jl j-o (^Aj-^ J^J 
4*« nMI jl J$^il jx> jl£ dJU .4j^5lj 4^_^JI Ciil^ -k^ujlil J 4_iLfl ^Aj^jIjj 
Jaii Jj-oj jlS-fl ta»J (^oJI Aj^jIaJI 4^j^»JI jfi JjiaJI Lol .ij^jlj I fl'^j^ I 4 i mi.ujJI 

(Jj^c.^1 iiuo'iLiJI ii.1 ■« t .,a^ < kll» j^Jalil ijljj j^ ^ (j 6j Lo£ ^ajfl^ II j-il^JI J'iLli 

4ujl n mil ^l^rJill CjI^^s- Ij^fMiijJ AjIvj «Jj5>LuxII J-C Ulo^ ll» j^Ja*iLfil bjCJ 

^jjj^i jjjJalJ Ij. \i^i"i dis ( 4.\j A->. 1 1 oLaJlax^lLjj .ij^jljjl 4^_^iJI J^jJ^aj 

.((^il^jjl (3 J-OJO)) i_Sj£ j^uij jl j *S n i (^jJI 
j^AiLLxj j^jjjr^ill jl^-fl .jvJl »U jjLttJ 1 " -JJ ^ 4 o ) J fl 1 1 oljLuajiJI jja j^jS 
£lS J^- j i U. n i j j ^Liifi 4-i J % ft nJj^Ja J .U" ... « JlLa jvJLaJI jl 

illLuij .^_ul ir\ o I Q \i ^ I » "iLiis " ^JjJ-i. ' " ^1 n mi II !«*>»> ' 3 J ■'""^11 

I 0 fl !">• ^^^-IJ tjl 1-^ II j-o Cj^LiOJ I (] *n i J i<~i\q .9fl Mill Ijjii Jo->~> Jl II ^0-3 ^-Jjl 
4jjJj j *s n i '_>4jJ' J^-^ l3 J^l "» » L^JJ '"'^ CjjI^j ■ * ' 

jj^l djlii idJj jc I^j^ ^a.LLo ciij ij cijl£ ^^IJI ^jLaill Lol 

j^a jix.^j Mf l (3 Ij- * -*^^ j| . iaj t I ft J^-iIu ^>i>SI ifljjco (jii^Aj^j <ljji> j-o Ij^jJoj 

O"^' ^j^J^ 0 jjj-^J ki o^J 5 " J J^J 3^ o^J^' ^fj^J^ 0 '^jLoill 

Jl iiUi)IL>) (j-ajill C^il^ o-ajSlI ijj^^a jjLai jj -j^^' ki j' 

cui^-fl ((jn^ j'iII 4_i j^ jjLoj i3 Lol •Sjfl" 4jSLuj SjLc ( jj^JI j^ I ^ ''j^ 



CjjI^J ^j^^l v_i£lj5LII 4a£j Jla iZjyZ^a jLj J^a. jl ^j u^ml l J^a. jj-U ^jill 

•u "° '"'^ ^j3^^° £jL<" o^^^iJ e^J^' 
olj^-ll oJuk (jjil^j .homocentric j^>U ^JyVwa ^jj-alJI 1.1* >4 . . 1 <i j 

(jjj^u^jjjjl ^jj-ojJI l,lflj *« ■) .^j^ll 6JcLuiil Jys JJC ^yiLojJI 

( .o-^ II ^JaljJI ii ^jlo ^OaJj 4ijLc J^c li.1 ^jJI i^j^la'ilil Ia^Li Jira-I EudOXUS 
jJ^J Sjfcl 111 n CjIj^ O^Ij ■ lj^ I Ij <Jjl3jfcl 111 n j^jljj^ (jiio miIIj j-Q-flJI (j-o J£J (j^ 
.6^ jj-i j^uC-j ^ 1 in Jl II L&JJC J m v t4-ijl e> «n II CjIj^-11 pI i/-i ~wL> j ■ 1 J *i n 
^Lloi .SjJkLuall i^j^JI JjJjj (j Sjfcl.uitl jjfc OJcLuiil CjIj^-11 ^ya (__>i5jjJlj 
J ^iJI ^^^1 Sj^-lLi I fl i <~i" I o olijJa ft j-Q-flJI Jn~>"> jjjJI Sj^-ll JJ-£ 

uL)J J Jj - ^ Q*^ n 1 '— " ' 'ijJllJl ./i^^l Sj^JLi JjLojualio 6l-9jJ=> t6jj)t e\ J^=». _>aaJI 

SjcLoiil Sj^JI * ^ mil i 6jj-Uj .ajfcl.uitl £-a jj**-* jofl 11 a__>S 

jiljja.'ill i^jji. JjJ I ^^-o tC)lj^-lJ tjljJ-iJI CjLc JjJjljj -^j-^ » 'II L^-jAju 
^ liljliiJI ■> j ^ *' 1 1 4_iil2». JLC i^^j'ill J^c U-^Nl 1 1 I (j^jJ-t lit i~> t 4-ijl e, mil 

J| CjIj^-JI Jj m j 4 ifl t's J^a. Jlj mil »^jj-alJI Ij^J Jj^l lij 

1_$J| Ciljl n mil j ialHI olj^-ll 4 » J I U jj! ilaLuijj (^^i-^l (j^J "<3 " l-S-'l^>=' 

i^jja. j^l Ifi'i'il ^f-oiL) Jjl <Jol in n g jj^'ill Jys (_^<a_>jJI (jl^J -JJ^ Jjl -i-> ^ 

^ — ^ _ & 

« JJtl.uitl Jcii^jn IjjJ ^ ijjjlj 4^jjaJ Cj I a < l^-o L^jl J^c 4-ijl m II ^ljja.^1 

4_X_^.!j L^jl JLflJ jjlii i5^jjaJI i_jL>jjuI Jj^fc Llj -1>~ nil (_£J-»J j^^ "■ (_^l jjl jjAS. 

j^.Ll jl J'C Ml < lliLi. jjj^^ll iiLiu'liJl ^ ^- ^iSj-l' l^U 3 (jj . 4 a I" A, ^ ((uLujuI)) (Jl 

.Lfl>j^£.J if-LajjjJI jlX. jLlJI iljX. ^ijj Li^' ^4^^' 'JJ^ - •" S ^* C)l J\ Mifl'lll 

t^JLxJJ ^il ~ U"\ ^ ^\j /n*.I I ^.^VAl— VY Y) j U ...jl juJajJI i^fljmltall ^'""i 

.LiL>J)-iitlJ.)j ^LajjuOjl-i 4i5^U- ,4i8 mlfl II 4^jl^i"ill J-o J^K'i J ^ o"i i djLublj 

.ft. 5 
jJLaJlj <((_5jLa^uJI jl) lall jJLaJI :« l >Ilx.)) Jl d^tuij "JJ^ jJLjtJI ^^Ic.1 



rv 



fJL*J! oJh* ^-j-uj ^l^il 

:<i_Jjl jl^o 4jujI L\j5Lc ^^aUI o^j dLsdl .Sublunar ^aiJI Ji-tJ 
t4.nolA.11 ajLil J^. ^j'^j ^lall <dL»-ll (2,1^ I o'ijj .jUIj tl^Jlj frlllj o^jj^I 
4 1 < it-JL f.LjjiJI -' ~" ""j .ij^jj^il 4 \ ti jJI I q ,^\\ A. jl^!>l v'fl 1 (jl^ .yG^I 

^j^ailll ■ |>JLxJI c-LjjiJI 0^l>* 1 ah-^" dJjJj ijl^il oog-l iiijj^il 4j_iijJI 

IjogJ LoLaj 1 0,lr>-> <r> ^Lj_Jtl) jU '"j* ^-8 (jl^J .^.^JiJI dLaJI ij j^'jiU' 

p j Lllxu ) .4_fl,mlfl II 2 Jjia-o 4-La_>l ^La CajI^ L^j I t^w^-iJI c-Li^jidJ 

.(jLjJI J.^flll j Jj.^fl'JL c^Lj^iJI j jU mjl 

L^jrt-Bl ^^^jjl ^_l£lj£_ll 4^^J l~i I null > QkOjJL I » Yi 5 o jia^ujl J^-l d 
Cjlj5dJ 4 g \"\ -> II oLcj n 1 1 Cj-il^ > i i*S^ J ^g-> ^ " t j_y J J) '"'s^J ^gj 

4-1^1 n in 1 1 jwlj^.*i!l 4^jj^ 4j^.LaJLi ^la-iujl j » ■"■ j5_j I ^ .A » . d I a~ ,.. « 

CjLc.jo^> II iiiLuil Cjlj^ J^jI jii IjJj liioLi Sj^-Ij ^ " ij I 1 " Loji 

4x.j,<^ II j J-»jS|I Sdfcl .nil 4_i^.jUJI 6__j^JJ 4 "iL!Lai .iluL* ^_i£lj£_l 4 i^ II 

J^jJ Sji-JjJI &_£J| J^j .£jjL\JI ^ j^-H Sj£j I a I" l^j).-^n '-J^j iij (^r°^ 
tSjl n»H dil^^JI I (j > If ^IUi (jl^j < L^j 4-LnaiLo 4jiLu£a^l dil_>^Jl ^ icj^^o 
4jLiJjJI (J i ioUlSJI ^li^Lj ' 4jjjL-o <1 o ij U i j^jJj OjI^ ijIj^ O^Lj Jj^a ^^^""j 

S_>iJI (Jjusillj Cijl^ ajl iijil I Cjl_>iJI aia j^-f ^ 4_>la.|jJI SjiJI J^-j -ij^j 4^^J 

.Ijijkj i^f^ilj ^yLiil j^ui Sj 

5_>iJI Ciil^j (> inn,-v j Llxo jU ,,.jl 1~iU-v o (j J's II CjI_>^JI JJC- 

^^r 0 4a i o ^> II (3 4f> j ~> II |Jj"i'i") . a tj.i i»a 0 j J Li '"j^ ' * ^ fl**" I j j 

S_>iJI in") (JS OjI^ J^-Li ^jl l J < \ i"i ) 4jl . il"sll jrt-il J-JU Lojj .^j^.1 J[ 

^jLaj Cxil^ (jjjill Cyi JjJjcII .OjjiijJI jnyi ^-o JikljJI Jl I (j > I") ^^yjJI 

.4^^^J| (JijJ Sj^j^iiS (jij^/LlI JLqjlaxuI 2"-° '^"^j**- II £>.!■£> j i j ■ I J^£. 
4 U > mill d ■ ■■■ ''j II 4-)j U'lll (j . ii^ll jAiJ JjJi._jJ IjiyLcl Lo jLtj^uj 
ijjLaj J^jjja. Cj^I o" i ^"^L!Lo (jijLflJ.1 j^ajjl p -y (jl^ j ^ " ■ j I I J . n a I '» 

ia.jj ,_aiLk3 ^IjUl ^l£ JilLj .iJ^'iLJJ iillkil ^Lsj^l j ijLLL 5 Jl 

Cx>l^ .4 jrtjl S^jjaJJ LgX^iAi. Ai*. ' ' > ^ " 1 1 ■ lll_*I jj^l (jjij . -IjfjU ... 

"ill ijjiILIIj (j^aj'i!! j\ ^ r &\^S\j (j^jj^l j/_> isLuiil (j^jjij jj»ljJaJI aj^ 



VA 



4j<v la II CjIjLjJI t>o ~jU. ■» H aiDL <j| jj Jji Jjjji)!! ^ <jl itajil jjS^II <jl£ 

J^sl^ajj "}! j) " ' j I ^jl Ijfl m't'sl jji^a .1 j-i J % "i 'I 'I ■ H 4 l-» ml^aj C> <\*S l^j 

(_^jJI __ysi!l i j)U <mjI ^J^aj JjJjxj j_^jj^%^JI ,2^0 ^Ajual I jj j .oLiLi-JI aJJi 

■ ^ *i mil CjLj-o Jj-o (_£j-o J-fc 

4^^* cjLLu^. ^ »The Great Syntaxes «p-jJa» II v ._>< :<j1,>i*j 

4j j^aja lj-\_o^l I jl )1 ._i->l^e> (_g3JI ij^ajjjJI CjLuuljjJI Jj £-^,3 .i_iS»Ij)5v ll^a jAfiJI^a 

ji <Gl "ill .^yjjJJI *JL»JI ikjul^j llSj^s JjsjJI IJui aii ^ijjLojjJI 
The ^1 ni-^LLI tj\j^£. 1>jj\ j cJLLil 4->L$j j aacIj 4jj>*-!I Ji 

.Majestic— The Great— Almagest 

i_iSil^SUI^ joallj m n n J I -^->j j ^ " I ^ \j I " j ■ ■ j 1 1~ ■ J ^ ' 

% c c * 

^j^jJaj ^ » 4jL> ^ * mi * *'* * Lq-o _>^l u *' ' " ^ " j-ol^ sLj^jjjJI L^alj . I ^ ■ J\ » « » 

. v_j Ll^u^I Li a. I n~\ I e-lujl (j^J 4-1^1 n mil O J 1 1 1 ^^xijJI i il m~> II 4 \ i^iLij CjI t— » i— > — > o 

4jl jjSi qL)I m-% II (j\Jt-o 1"^^ « a — ■ _jl Sj^j^ J-C. »^ -- 1 1 a i .^jll 4_i_i^LLJI ojl^ 

f- " fr 

t _ 

j^jS-oj -tj .^ujJjJLi _»< dijl^ ol^l o in II *l ^jl ."■*>>» 4.^. till oLjLi-JI 

jJaiJI jjja liajij oLjLuiw JjLLoI ^ li^^LlI Jjlj-> llj ^jjl 5"ill tLujI 

■ "■I 'I -"^ II j-i jyl 4_Lfl_^ JI 

ha~i">il jia 4«iilj 4 ,^l II 4"! ^ m i tdJjSv^j '(j^9.>^ Q J ^ ° I o jr^_a I 

jS^^il ' a j 1 1 , -.1 j^.| ^|jo_Y J*s ,m ilyUj j .ij^jlaJI 4<I^aJI a a^. 

jjo SJS^ j-olo omjl ^jSLlI J^~>"> ^yjJI SjSJI 4ial ,„ u dJj LJ j-»jj .eccentric 
t> ^>?- s=r " ^iJaJ — j^^il 6*- (jt4^ — u^j^ 1 j^-x 1 j u^ 1 

v_i_>Sl ^.jS^jSJl (jjJO Looicj .dLflj^l iifiJ (^-o jjSI u^>j^I <Ji v-J^I ^J^jill (jj^J 

.eccentric li 5 jSJI ^^.lujj ^1 d j^'j <ik jJ.u.mi j^l JI 

J^a. UjS^j-o J^aJii 3_>^ ^jjj) ^jJI .epicycle ^jjjj tdli (lj) 0 -^ J^Li 
jjt. 4 ma'i ^jSJI Ja^jj .Deferent JaljJI «m' tl^jlr. J *^j jl (^j^l 



(JLaJI C)>a jjuu jliil 




Claudius Ptolemay q-j-.-'K' ^jjjj"^ 



.JiLllI 4 t-i ml^J J^^ll |J-a-=> I La. itoj^ja J^-"* - j ' j 1 1 tills jjJjj j ' j H tills 

Lij^-i* 6j^» ^-t-j^' J^" — <_A$' (i 4_uiii JSLlII OjSj osj 

^pJI Ciljl mil J Lfi tJSLiJI 4^^a.j jjjOjJI .'Hal 4x. yuJIj null ^ II LjLuj .>a5ll 

^jLjlj 1 1\\ u (j^jjl (JJ v_ ijSl II ^_ix<3_i j i4_u_s.l j~JI 4^^aJI jj jjj <jl (j^-oj 

(J JSliJI i£j^>. j jjjjlJI tilLs £ jK~ ^IjaJLuil (j^aII t>oj jUI 4*£^aJI 

l) (_£jLlcs-iaJI Jf\ inll jj^o i_i jrUL» I lift) I im jt j^^il 4ij Sjjlj >XiJ_jj 

3£ ^ iijj ^jIaII <^o) .rectangular ^Ltal^ IjLu* Luji" JL*. jl i ( a ^iLill 

ijuala Jl£. 4*1 Jtliil .Jlij-o « ( _ f 4>'iLU jAaj j Sjja.jll vllt Jlo 4jjjjOjJI til'isSlI 
fljjU ui^kllj .SjljJ ilj>l=» L^jLa-j t> 4jo1o Ujj^j (jjJij SjljJ 

.(*\-Y J£-£i «4^^aJI 4j£Lojj j£j>a 

^^Jj^AJI f^yH (Jj ,jl III o 1 1 J, \-k o (J*S in J-d_jj 4 i*v LflJI ^^Kc^Ll LlsIS (jxuJj 
QjJJ <jt "il (^1 :4j_ujLLo ic^aij j Lull J^ia Jl£. 4jjI n mil ^La.Sll J" "in Jjl dU j£ 
<iSoiaJI (jj .ja^jjuoll CjJ5 jJI j e.La_aJI j Lo 4_k£j J| J ""J t_i£j£JI Jjl CiLLuaJI 
tills J^_^a *t JjJI tills Jlc j^Jt (Jn^'i Lol (^xjj^AJI (jx 



^^jjjSJI cillAJI pic 





0) 




(-) 



i 

i 



O 




(■•) 



l a j ^ 'i U (l) j^^j^l 4_i^£jl 4j^j^o-oj <j jjjj^Ajilaj i Q o ka-j Cj( flltii/^") : 0-Y (J^_Jj 

.equant ojlj£->l ^..j^iu, 




j ^ lA/ 5 " -(j) 0 -^ J^-i j Cfi-J-a La£ ^eqUcint Ciiljijl 4axu! 

J^>il ^_yn ji-al ' uLaJI i3 4_ijLm-o 4-fll iii o J-t Culj£ i^llj <i— flj-t'ttl j^jJ>l (j-o i_uL% 
4-ijlj S^jja. jjjjjjl tills j^^o dj -> " i <Cul^~i^|l (j-o LoS^a .u flj-t *>U 

(jl 4 *U."\ tl 5jj|jJ| 3S>j^JI "'•"j 4 ~ 1 1 3S>j^JI J ft I imp U,a-v ' -'II \ tj (<LaJallo 

s 

4, t iiiVIL jnlVnll ijjlj^l S^^aJI JjLfi <dJj £-oj ,4x.LuJI i_j^i£. Jla <4x.LuJI j 
(j-o lr»-s II J^ala <ji! .SjjIjJI l"> i-^ n J^jla Jx. 4 nlVnn Ci ""I Culj)^ iNi I 

.Ja^JI Jjio 4.) miLxLo (icLuJI (3 
(4_a.LaJI CitJ I nK » " ~ " Sjjfl'ifl .-.I « i « II fcJA (j-uj o i lU i JjlLujI 

^ o 0 II it^jj i_jl ma I Cil o > a uqaJI J^.1 LiLis.1 |- jSj .< iS^lj^JI £-ilj^> i . ^ ^ 

t ^lla 

j» in-w > Laj.fi iLx-o 4 infl'i Qejll £ .-.I ^ ■ ^ II 4 fl una ic J " ^- " p I La " —I * 

^i^ail uLu» J-C Li-uala j^joojjjJI 4 J oLcl<Jil <jl£j -^-lj ^La^u ^lj^. 5s:^JoU^ji 

Jla 4jLfl iJOjlaJI IoA |Jj .4fll")ii II 4jjl n mil pi ...-^11 j^ia CiLfljIj ^tj^> i^ll 



(_yJJ) cm 1 1-m iajJauxa jJlC (j^ 5 I ».t, I (jA < i ^ ^ 1 a 1 1 (_yi-*_i J »_i Lo_lS J^La. ^iS^j 

t t „ _ _ p 

cJNLsl jjl jj I > " I -4j jfli ^ 4_i^l_i^iS 4^aj lV\ f* J) aTi oLil m-> II ljU-> t jjl 

yG^I i^jj^i Lqjj^j i JLluUj^JI 4 i mm SjLo ic jwofl olj^JI (jj^-i ^jl Jj "i! 1j->j 

.JLkJI pi lAfl II j\ £\ jiJI -Ij^-^J o^j- 1 J - = *' 
jJlc a t ill S in i j -i-i-i (jxij o 1 1 I"m ttoj i <i ^1 <Cjj-LaJI i II 

4^1 'u^ I ij^ikil 4i.iJLj ij^Lii Jjlo^. ^liil Jx. SjjiJI L$J 'UfH W-" 3 ,^ 

(jxi^&jJJaj l j-i>J J-^-l j t_SJji iJLlfl> Jjl^ .4_a."iilLlj jUjLfljJI 

Cul^) 4 ja iiila II CjljLiIc'ill Cajl^ .4iiijJI oLI di-> IL mTi 4_uiiLj 4 i*t 5" j i-ojikLo 

i-> i^-^ " •> "■ -"I jl .^n" A. I ij .4_ual^£.'i! 4_ijuLia ^4 a (iilo II Lc.ji y\ ~i » "1 pLijj^JI 
.4J Jof (_5>ill ^ *i 5 1 1 ^yjl /i^w j^JI J-^lj ,jl J-c (jjj j « 1 1 ,1~m 

Copernicus qu^&jli ihmljj jna «tJI j-o 

5^^. J^j-o ^ (j nn mi l JjLi ^i io mi l) (j i . io mi l •Lj^jji ij^liiJ Uij 

j^Jjj 1 (j 1 1 in 1 1 J^a. jl Kin (3 uJj *^ "1 I iSjJS^-lli j- 4 ^^ Jj-o "—1^3^ (_>^j"^l3 ii—i^l^^-ll 

(_>^j"i!1 (j^JJ J 4_>-ll < S fj Ojl^ ulllj (Jxfl Lojj^J 4^Jfi_LUj1 ^1">1 J A J^"- * 

(Jj-o 1 1"l n t^^ij'ill ^jl^ lij^iS LLIjrLfll jjl ^La. .jLlcl LAjJ^> r\ 

1 (jxLsljj-iuj ijlis'ill fcjji <~i k^i^j AS^j .((4_>^!$j^ J^ 11 *- ^Jj *^ "'" t^ a o u i . 1 l 

jjljjjj 4^j^sJI Sj^S ^jl (^jJa aSj .JJi_i Laji L^J BjLuall gt^aJI 

1 .^-i mil (j-oj < 5 jrA U 4jsLfc Sjii j^jlXj Cijl^j Mfl'ifc ^LfijJI j ( _yOj , i!1 

Ijl 4j"i! i L ^aJ)i\ Jj^a. J^j-alLI jaJLaJI j Q a * ^ 4 ifl U'lll ^L^juudJI jA< > ijlifli Jjl 
J^il Iq, ^^ I l^lijj iijjLoj^JI SjSJI JjIjjJ J| L^-'j lt 0 ^' (\??^' u'jJ J 



til 

p fr ft p 

jj-A IrtQfl SjA i r/^ll ^Oj^M <jl (^al^/Lfll Jj)Q % LI Jjja 4jl jJ-Uj .(J nifl ^-ol Ij-Aj 

* c 

J>?~o dJt Cjjl£ -j^>l«l 6jLifcl C&^i t^l (jLi '(jl^llj (jLojJI j ^Lfr^ 

AAA J!Lo ^-CjJ 4_i_)jj^iJI d 1 1 1 a" II >l II J^.| ^j^j \ iiDj £-a^j < Cj I * > ft ~N "t 

jLuJI jj^iJI oLa.1^^1 

(Ijjj^j j Frombork dj^oj^i ^Sll L^ul) Frauenberg ^j^jl^i 4j5I_>jjI£ j 

■ 4,K, u,i,U 6^Ui> ixuljJj 

oIjloU. j Nicolaus Copernicus p"^*'* lW^-" 'J?->" c^jJ 
i\v>. 'LJLm j Padua IjjLjj Bologna Lu^jj <'^^> j Cracow ^ia£lj£ 

4 a mlallj (j^ajLLllj i liaJlj cjjjSiSUIj dliJIj CjL-uaL>jJI (j 5j ■ — is^jco ~< I 

ij^oLo j <jl£ dJU J^y^ llSj ,_ilt-<Ti 5jjl_)j3l^JI j 4jL^-Ij fJj .iiij^^l 

■ •Hall (j 4 ,A.a~ 4jjia-a iUuljJ ^J^-J 

^>j^l iJt « i O-ll^ ■ ■ j a ' I La * 4-aj l~> i ^ Jjl Jl 4 » I j *» 1 1 ^yjj'C i i^j Jj^jj 

■ L> < Cj..i'^JI Ly lj_ > r.)!l jiiJI j jjA^. 4J loIs uil ^m" ...I ^Neoplatonism 
lOckham's razor ^L^jl (^"j-o ^ ^il ^^ilLuj^l IIa j-a 4,L.u"a SacLS dlla> cul^j 
jj) .SjS i tl pi ^ nia"<ll Jx. iLiiiLo la ...jji ol^; n.a'JI ,jl J_t <_>^jj ^^jJI 

^ jU " Jj-° t^^' 'CaStille J^..,ul^ dio j^iUJI ^*uj^aiJI dill <jl JLLi ■ lO^aJI IJus 

CjLjL iii^ - N Y ^ T 

JlLo s-Lujjl JaS 6 jrt >m"i mj ,jl *_>jJI Jx. jl^ 4j| *iljli _ysjj AJ 4jl JLflj iiiiLiil 
(^da (_^l 4 a ml! I j\C 4 a U H Jjja frl'i mo ( _KJ < ^ '''^J^ (jl^ (.JO 7 tl « I U'. II 
j>l, \->" ml Jjl ^5 j .LfljLuj La I l miLj (_^l 4 fl I" =. II pi o-tx-^ajjl j"j*'IUi Lg_j 
jlj't-^l jLcl j5j I iollll 4j^jljJI S^jjiJI 3_>ii ^-a LijljLLQ J ■ la-ll I > CijljS->^!l 

4j_uj <j| n nio-^j <_aJI ^jja _>J^I >lj-a ^- _^-fll j5 jl^ (_jjJI »dJjJ (jn o mil 4jj^_ya ^ j^oj 

La j (jiLc ^Ul ^jij^i.)!! ^laJI .Aristarchus 

c 



AjjliJI Villj (j 1 1 n nil! (jl t( _yu^a.^l"i mi i^l CjL».IJLsI I i i"i t\ ((^yjj'v >'i^>j^ 

(jn^ in II Jj-^- jj-i-> (^^-11 .j-* ^ " * ■ '^j^ (j^y^ll uli «4j£Luj La j I i'lf.l j^o jj *i 

Jjla (jjS-i ,jl Jj .4 »,i,f>-yll t_i£lj£JI Jj-a 4_Laflj al^'i'jl <jj <Lmij J*S miILi 

,_i^j£LJI Jjlj LiK j£\ (jnn mil Jj-a. 4jLol^ ■ '^J^ uLjJ*^ (_^jJI ClSjJI 

^1 ,_l£lj!DI j ^\ pLkj^lj ijJL^J^LlI i^jjajl ,-W.ljl ikLuUJJ .(J.IO.mJI 

4\\ null £-Sljll ajji t"< mij .L$jljl.io ,j >_i£IjSJIj (_>i>^sL] iiixulJI j-sljil J-t 
(Jj^Jo JjLj-uj <j ,jt i iii.I I Ciljt \ iii.l 4 i uujJI £_2ljll I g » iij ^5"»-ll I (j Mifl*' 4jL>jJaJL> Jj-o^J' 

f- f ^ 

jjl Jl InUi ^J^JI ^jSJI ^w.n.nj .Oval 4 

• Olj-oj dlj-a Lkjill ,_j$jfL]l J-of^J <4±ol£ ixi^ (jL>^' fV"^ 

^Ij^i^l j^jjlj .(I (j al-vj L^oLol) ^j^-SlI ^i^ljSJI ^,Li tc> i>jS!l J^o jjiLio L«£- 

SaaI mio J^o JJ^I LuaLi. I *j 1 Ml 
Jj-o (5^>J La£ 4ji -wl Jill 4^j-> II Cij 4 \ i \K I I U % U " V-Y Jf\ Mill Cajjj 
4 ii mi ij ^j_jllj ((jua.MiJJ a ' ' "i'iII jil^il (i_j)V-Y J*s Mill CaJ->J •u^'J^^ 

(^)V-Y J1AJI jj .oUjSlI dt j jo^il ^jrJ L^JI ^Jii, J (j^Jjl j> 
S^A-ijJ-l CiLaL^u-LI ._i ml Til » j -Nl Jl^^lal cJ^ic a5j al^'l ^^aj^ll J^o 

« lj JLjjJ2>j » lj^». ^- ^ niCLi d^a_iH!1j ^ al"-^ II 4 n i Mill ^Liij^l ij ^>_jllj ^^aj^ll 

.iiJ^wl^LlI 4^^iJJ 

^j^jj^jj^ ^ JISI ^(diurnal motion <j-ojjJI 4^ >=Jl) (^^1 u' jj^ jj "ifl">lj 

ij^ila^ ^j-iiij tCiljU.Mi.il ^^aUsJI ijljjjJI 4ji Jn'^j (^jjl ^ojJI 4lo£i! ^jik-SlI 
uUj-^' J-^-^J (.( j uai^JI Jj^>. Uijlj-o j ' sl"-^^ £^J-o Jl Ci^>a^ j5 ^Jil 

S^>jIjJI 1 (] » '■ ■ ^jjJ! (Llijij iijj YY,o) iijljjl ^IjS o_< jljll jj^ t 4 i mi'iILi JjLo 

tlLljS t_)"j^ ' 'J.'J*^ , ^'s3 J j) "Lff-J^ 0 '"^ ^IjJ-iiJ^II Ja-i- j-a (_)m 0 miJI jljl 4-i^ALliJI 

Miii'i iijI^JI-* I U> q" « jljJ.1 j ^ ^ *" & ^ ' 1 jj- 1 -' JjLLI ^j~> II lj^ jjl 

ci^-^jJ ^jill liLiLUI j».j^jJJ J^LiJI jq t^t I ij 11^. f- Lr lajJI ^-illl j^uij tiUJuj i4_lii 



la 



jJL*JI Ojji ^-lxu jlS_sl 




L yaj"}U 4 iwii'ill £jljJLI (o) -I (] "iC'i Jj^- L y£>ji\ JJ-lJ t^juu .Till Jj^. La^jljjjj 

la£ ij^^jjt Lj'jJ j-^j (^?-) C-'-A' «L^i' j uA/ 2 " ^ J Jj^ 4al"<-s II LljjJI 1 >jj ^lj^IIj 



tj±ji\ Cy> 4£>aJ _j_L=»JjJ1 ^Jj^ 1 ^ c^J^JiJ^ '^sl^JI 3j 

J-^-l Jj *s fi j _jj 4 U i iii ) 6Jfl t o jJjj Cul^ Cil^j-^JI ^ i t(jn o mi II J I 

i«L>^jjlj Cjl^l i i i o (j J^J'iJ (.J^si t—i^ljSJI ^ ifi-^. j(j miQ (jiin mil ^J-C. e_3_jJa^JI (jjj 



(_yj_a£-ij_>j^£ giViTuiil AJibf.j ^^-fls (jno 1T1II J! ^jjJS^ll i_i5C1j^JI (jj)*^" mj 

t jjli-.c :ujji^L) ISjLj t^jiKwoll J^>. <_i^ljSJJ |* • - — > 1 < 1^43 JaJI .4u< loll mljSlI 
La j »-> mt i dljS> ^Li Li5j .J^jj i^_/i_uJ.lj i^ljjJ,1j <(_j*aj^llj i&_>jfcjJlj 

.(jii «i o'H i_Lwq Jjjj vlfi *W 4_al inn Jx. j^^aj^l CxtL^-S iii_Li ^jiia,,i7i1I 

~'l '"I «o II « I fl"*'jl °l <£jq^JJj t -- J - a ^'j ti_j£ljSJI ' * I " ' * «"'" ^Ls * ■ >j . 

^ ft ft — 

i2j J5I ^jLli ^U»" 1 1 1 jj ^jill ^5l^il (jl o-o j»x.^>JI J-c i_Luij£Ij .4 <*s lall 

Jaju (jl^ 'j-^^J J i/>^t II <Loj»fl fl o (jl^ 5 j I i ■« < j « i ll-i ) 4-ijJaj {_ya 

ft 

fljl 1-^ > I * " "I t _jJ-ll ~-l " '^"H 1 JL».jl c-l *■ 1 1 ^ji.j^ '-j ■ ^jSl jLcl 

\ \ Lai nul jj^I 1 5 ■ >t->" I j <GLs - -.1 II cX^i <dL»-jl sj^j 'iiUj 

l^yo \±&. J3l ljj£. clllj^ ■> ' — "' jjjj jifj/iilUi ^1 % IKa« (j^ 

9 c c 3 t 

(_| -.a ". ...I ^ » i iii ^j^Lj <jjLSLo h2a-«->j(j Llxu .'^l^jj^l ■ al"^ ^ iljljijl 

ft _ 

cJLuSj OjL^ ^..j^.IU. ( _ f oj^jl 4_ij^^o 4_i jjcu ->l w~ ...I < m^, II 4 1*S I fl 1 1 

: ^ I cT\ it^i I j_lo_j^3 1 1 n ■» It (jj) i'v I a 1 1 ,jl5i LlLLa ■ ■ -j^ « -j 'jj^ gt (j 1 1 &Jj».Ij 5jj-a 

ft 

.LgjIj^J j La Oik. Jl l-i mil CiLlLitaJI CijL^ 
<Gl N 0 V ' 4'lm 4la£i ^yj J^j'l^JJ^ (_Lo^l 

(jj^P-aLiil ■ a'' ■» ' (^jJjl '1 0 i_u m"i t AS JLxS^I J^jJj jj-o Ls^oji. Lojj 

,4^8 jji ^ill A 0 £ V (j l^i-lj .J^j^. j ^ j^l ,j1 SjSLflJ JjIj^I 

on the Revolutions of the Heavenly «4_,j l » .,,1 1 ^jljiJI ^IjjJ tjcs 4jLli 
(j/i-^, mi I o iVC ^jj-ll) 4iodio j pU- j5j ijjlijl Jjj LLJl Jl sjjQ* .Spheres 

j-dxj j^J^-Jj 4jl J_C .\-^.^-i "ill ■ ' ^yjjf\ \ jf£ U-v n ^1 (j^l 

<LojlVlfi , -i «. 1-n, 1 JlSj . 4_) /\ .ii II ^1 m-w*jl ^_5l^_o . il I ftjjio 4_fil_i_)iil 4 U>l ... > » 

_ ft ft 

4 1 in Sjja jji j^ji i ( jjii-)jj-^ 'j^n j^-ij5"iH ^ i j " ij <ji_)i ^jjjj^ iijj 

. ji._jjJI — ■ ^ "■ "■ 1 1 Jlj Laj iN oAT 



,im ,.k Jl a^>l Tir.l {J\ >\ i ( _^jj*s i'i^j^S UUA. ^ J_c Jj"^! J« all jjl^ 

^| j| (jnn 4jJ)Sj_o 4-i^Jaj J^. SjjJjJI oLtilj\£. , i!L 4-il^J ^J-c ( _^jjj*S i'i^jj^ 

o Lis Lac."}! I (>) :£>yli Jl l^«jm5j (j^-oj ^jill oL^lj^JI ala> (jl 4jLj£ j 
j I o ,mo") ij^a^Jl ^j^flll jjl£ j5j .iiliAllj ixLuiliJI oLalJlc"}!! .ij-oiaJI 

^jl Jj ^Li S_>£JI J^. (jjjjLaJLo Qy^jaJi (jo (Jjlj-ll J-lojDI Lol . ((j^a^l j'-S-o 

(_£-Lo J^. Ijl fi'if.l 4-iLc. (3 LA^JT* "' L>° C£jlj-H Ji/iflll jvjlLi Lq^ j "\o^ jOIJ-i 

(Star ~ j-s. ^jjkLtJI j-s_oll (j ^-iUI Ijjl U^nI j ^Jj 0 K .ti^l ^ .nil 
^JLLlI <jl ^^La. Sjajui Cijl£ ^^=>JJI ,jl ^ <ii->> t>j j^j'^j^ j^'j parallax) 

,j-o 4jK II iiLuiil (3 _A*J-II (j-o yvi^a *3-=k tS^-v* (j^-> J- 1 " 0 U^ 4 ^ ^A"\ jIaLoj 
4-ijl o r ii.ll 5_jiJI (jl (jjjiLLxj Ijjl^ c^l-^l aj jSVtn (_>Aij .^Lmj^JI 

Ij^a. ,\\%\ j>, j -> '> 1 1 jjLfl >4 0 iS-> II (jj) -iJ^-J) S_>£ <j-o *iil5 j^l Cul^ 

jl Lojlc <( jLo3JI jj-o d/j^s J-»-> "^1 jjiLiu ^jjbQaJI jAjII ij j^JljJI jj[ 

^,4_i^l^ i^i 4_i j3 'T'l 'J*^ '"I ' 

■ ill (_£jJkUkll > ^> 1 1 ^a.nWi _^a^L i5"iLc LgJ (_^j-=^l CjL«^I ^-fcl dJI.J A Cul^ j 

c _ " ' 

LgjiJ 4jxLflj ^jjbUkll jlafl II LgJ ^j-^ '.II jj| j.ijLj CA-S-IL" (SS* LoAlxi 

Jl cjLal mil ^1 ...I ■ iJLijLsJI Lbjl U<l ■ —-^ lj| Lol .lia. a„\j< \ 

dLljjj iJLxa'i!! (j-a (jo^LLI olio SjC Lgjl ^ .-X* . ^ijj's Tt^j Lbj£l ^yjJI «■ j *■ 1 1 
i ^i" 1 Lq^^j .(^Llll 4J5, s t 4_iljjJI j i J im ^ol ^j-ftj i(_jnn i7i.ll (j-o I j^ji (_,(] ° 

i_i 1 ril 1 l~>. (j^ (Jl i^lo 3jj^J»l (j\JulL> (_£_>J I o*S ^ J ^ *' II (^JJfcLtJI ■> -»■ 1 1 jjLi 

"ij] Loj)(j a o idJj (j^-> ""^ Ca-*-^ d **■ ' ° j » & j II 4_i^jll * * • «UII 

^ j ^ *' 1 1 J^- 1 ^ d a ' " H l3) f -J 1 II l_L-a (_Lq LjujJ I ^»-J I " '*■«* i4ju-o V- • 

(jA-aJLi (^^J Laaic lfl\f. t.j j'v in1"ll J^Li. ,j-o j i» i^il 



i ( _^ij"}!l 4X. jtjj I *'" ■ ■» ' ■"*' « IjjJLjIjj JjI I fl .'.Ul Si Jj jjl£J .*^.» J dj "*» 

4£.jtjjj i di'ilL fl <i 4j^j^ ^^-^ ",ll ^ y t La Jxa LaLaj 

((j^j mmH» jl^ JJ^llJLj .ifcLuJI j Jxa "\V • • • Jlj^>. Lijlj-a L^>=». cUjI 

(.hurricane (jliLij^ jL-att j^Lxj icLJI j Vo ^ 

6J «"i \c \ni mm in 1 V\ Ij Jfl ml ■» >a " • •■ " ln-v (j l"i.a m~ 6j^_uJI 

I a ina'> iLj^iaJLj .d>a-jj (_>c>j^l J 11 ?.' c$^' J^IjJI J-c JaJj SiLasjll 

J i-"* II <LaljJ 4-^a^».jl Jj-a La>jj-> ft (j'jj- 1 (jM *t> fl j^-fljJI (j 

^^UaLaJI g t'^» lu^ > S^r^S ^11 j _>i=JI J*-^ <jl jj *i! merry- go-round 

< j-o (jl^ t4j$ Iaa < Jji 6j~i i "i! .4 mi ftp o Si i-» M ^r.j ^ () K 

j^laJI (_^^5 ^/_> JjjLali dLlA (jl^ La^ ijjLojJI ^ya JJLJ jj) I-i" ijjjLi 

6AJ5i Jx. ^ya^jujijZ, La j)W\n jLajl j5j (.^J^ll .-J^dl (^^J (^J^^ll 

(j eLjjiiJI ^ (2^J ^Jj .4 mil (jj^JI SjjjaJtj 4jfl Milftll oLislyix'U (jl^J 

Cj^jUI J^JJIJ jl^ «4 8j5^ II jj .^JjJI i>LflJj (^aJI ^LLJI ^Ij^a.'ilL oS^JI dJj 
iijjJiJI Ljjl j ixliaJI 5 -1 j 0 » 1 1 J^-lj 4aiaauji!l 4fl .mUII C,iLK"i JJj .^^ixJI dlo 

■■■jl J-laJ 4 Q CljI^ 4 "i mi i iJI Ai-Q 4jI iljji. _^jj.l (j-oj ( _jxijl_mJI (jjill 

j».Lj! ^^ii idJj 2^>j .4ilojili jyj<2 ZJZ. cyaj^ Jjl Sjiij 'es^J "l/^ *j>«lo 

(jl^J t4_ij^LfljCj 4 ifl l-i'i o ojl^ ' J)!" 1 mijI j-laj 4 Q OjLi" t ( _)xn)'\ i'i^jj!^ 

5j^i*Lo yGjlJ ij^Jl\ OjI^J .cL-i'bLI Jjiflll ^.LLklll (j Uai>. jaJLxj Lg-ii Lkit. 



jaJLxJI Cjjjft £^- iU J^-S' 

c 

4_oLj yGju i'i'iK a ~j ■ 1 1^ u^l^jiJI^a _j" a ilJlj __jajsJI Lai .<LaLj j^C i i tj.nO II 
dj^li <LoLi pLma.1 L^jI <(4jjj|j L^j^^a. (jl j ,_i i mil jj> dllja) CjIjI a. nil j 

4 5 I j Ojl^ l$j"i>Lfi t^^j^l Lol .L$jJi_uia j 4_LuaLLo j 4jjj^a 4_oLj 
(j^a^j (jl (j£ ft i "iJ j iSjjLajjJI ■»! Laa.*jl <jc I fl" ■* ' i La (j 4 fl I" o dijl^ <<L>jaqJI 
JfLa 4 LujJi 4^j__JI p,>£j (jl Lj^-o-i *il tJJjJj t^jJ^I i_i£Ij£JI Jj-o Ll^a£ 

J_C 4_ufi>Li. Cjl^ryLj (jxijloj Igj'il 4 8 1"^ n j-CL*j (^ji^l LJ ji OjI^ Lo£ .i_t£lj£Jl 

ijjjLLt. L^jLj LjLxa.1 ■ Lmajj (jSlI "~ Sj_>ilil .Ml cJlj U,j <jlji"ill djl >n 

.(^L^j^a mi I l^a J^jLlaX. . «^ l^a^ J^ 4 >^a m * c ."«! ^ lu^ t^lZLo d * La. j ^1 t4j^alj^_tu-o ^al 

.p i-^t Till ^JaJ j j ■ ^ 1 1 • ■ II ^ya Jlflj (_ji.tft.t7i 11 4_>^^a ijjjaj (jl Lo£ 
J_C »__ul_i L^jSl o,M.til 4jj£ j^a (jLLSlI i_r^"' .m"i jj^-11 ^ in^l jljj f^Lfc 

4jjJaiJI j (jnomll _£j)£jll jjjJI (jl J^JII (j«a .Jjao^LI iii^aJI 6pljjLll (jn<r. 
Jj (jl^ .(jnn i"ill ajl i » t 4j-aLaJI 4jjj_jJI (JjLtujLoJ.1 Jl 6JjjJI J| (_>-'3-' (j' (j*^ i » 

l^oLS 4jL^lJI j p (j "i< I tlliklj ijloJI j 4.^j.Ij!sKJI 4 „n'i<ll iAijJI Jjcs 

la^uj — JjtiJLi Lo^ — ^tj (jl (jiJj .(_yoLlll _y> jj^I LfliaLskj 

uLiJj Lgjl^j ciijj LgjLi i ^utc ^jLuJIj ^ nr. (_yujLuJI i^n-i^>ilJ 4jj^^LJI oLtl^-iJI 

' J-'? ^ < " > ~' jO gj^^ 4 fllj-s n Sjiaj ■-■*«»". LLUa -3 ...j'.<H 4jo .n^JI Ul ...II 

J-ta-i)ll ^"^Lij (jl (ji-aJ 6j^iJI (jl- 1 tjjn o r7i II 4_>j^j*o j t*i i d ^ a^a 1^^-*! (j^^JI 

(.^ijJI a j . t a « j c Lg-> 4JoLullj |_JiLo-i (_j 1 1 o i7i 1 1 (jlj 
lLLL (Jj-o t4 im->. ^Lo -.1 "> ■ " J| _j;jl ji 4j^j 4_luI j%L jJ^I laJLl I (jl lj-i j 

Lj (5jJI u-aaIjJI *Giordano Bruno ^jj^j ^bj^^jna-j iuaUJI 



.^Sii 



Jjiui Lei 4 < CjLajfrlVia »JLu2) Jj!^ < /tti^i |t ^'i Jj-^» la (_ ) . " A nil l jlj 

tiJJjj 0~>..l jiw *<" I I CjLiaijLoUj ililj^iJIj dj (_j_)J 1 5-iLLxj (_^j^j!uJI ^ji-'iaJI 

Aa2s 0_/ul 4 8 l"i~»„l I iljLvilj^"}!! fr <jl nf.'jl (3 ^ <i^ jikLj 

4-i jiVi Jy3 jj^oijl gutij J-iJ>*i jj 1 fl a> tail Jju Ljjjl 4jUto . j 'jJ^J^J'^J^ 

.(J^-ujI cjL>1 >ii"». ^.saH L^jlj ^. Xla . l I ^j2xxj jLaj^ SjjjLa. jJj^s 4j_u>jj jJI 

5jj»li». oLjiftjJ i^ii^Jl (jL^k J-ij -(J^l >J-»-^ 4jm0<\ JJU jftj11~>i ijjiii Jj| Sjii 

fijaj^h iijJaj^ OJjJ^ CiULu 

(j^a 5 j^jS CjLujS ^J^j ml 4jl (jij^jjjj^S JL&ci (J ■, <t ugjl JaLflj (^^=»l OjIS 
jjju ^\ 4 niO't jji j» a > jjj .4 fl ifl J (jjSj (j! JaL^J.) jj^q >4 a lie CiULu 

Tycho ^aI^. jSoU ^ ^.IJI ^yliiJI ^ N oV~l il^ jj .j^laJi ,> 
.iJjajIjJ! lilLs 4jI£.j (^.L^oj^ Lj^ilLi 5jj>^ \±u2ja Brahe 

4ijli oLmUS II jj^o j^jS Jat tj iilllll j^i-*JI CjIjiuiII oij iSjil^ 

u"ix) 4ijj>» iLiLiuJI oLtuL»iJ1 OulS '--j .wjSIjSJIj ja£JIj ^h^lmiII jjIjJ. iijJI 
l^ISj oil^ (j-*'_>J ^j'-i^ 'o^ 1 ^" J-*- ipLa j ^ ' IajI-aS-o ^Jjl) ^*>V lfl.^ f - 
Lot a jii Jl£ J Uaj^j (jJ-=*J -(^jJ j "\ • cilia) <j*">5JI J^- JjIjJ ^ 

I (3! :dJj 4^ 




^Sl^jjo SjaI i mo, i i-ajjJ-o 4JL>LuJI CjI l-iVSl 1 1 |t .n Qjl^ I o*i t ij <( _)jj_jiLll Jx. ,j}jl3 J 
( M • A ^jla. £ jrLk! jjj (j^J {J ^jJl) i-JJ^ ml" II jJj-^" niLi <jU=L3.*bLaj ^aI^j p-AJ 

(^/Luill jjl_/\J8l tl&Lui jJ5j .4*1 <n bj-liC. ujiLjj 6 J i r\^ya jjAJJ (jl (JaS ^U^J 
ji (_>jjj flj I U t 4j^laj i a nn*S I 4 j*vlfll l JjljaJI £j».l j Lojltj 
(jl Lo£ ,^L>1 SjC- Jl ) 4*j.i-v i «\j ijjjij oLiij I"* 1 " 'jfl Jl ) ( jl_/L a> ^ll 

jj-o ^5->~i JjS i(_jAjSll 4^^a. Alo ic_jjiil -> IL Ijjlio <jl£ ^^jftl^j jSjLj 

.iallll ijjjl Jl 3£ ^^aJI Jx. iojli 4^l£J 

,iiSLo L^jlj ijjllJI ^j-t'JI 5j£ jlS^o j o^j^fl (jl 1^*1^ £ ,/lil jii IjJj 
^Sll 4,..^JI ^SIjSJI ul .^Ji\ (Jfjl-Lo j jjl^J-tuJ J^Lllj (_ >no i nl l jlj 




p^vil ija.jUJI o^UJ-l jjj3 ^1 jj ^^=^ .Tychonic 

j£_>L> olfjJaJ .ixxsjJI 4^jaJI l$Afc gillJ icLu ^jiiCj £J>_>I J£ Sja-lj 5_>jJ 

.SjSJI 

dJj (j ,j« »< lall ^p>->ft Jj5 <^ya iolx. iix^j i5 n jS-jLj g-j^&J ^^al >i2j 
<( jnfloill ijjSj-o Sjjiail iiAAUl Soa^l <y* U e^giu iajila.1 dJjj <Ci3^l 

4j jJaj ululaJi 4 nttH CaS^J! (Jj i/^yi^iijijfZ. UU^ n j oLI ni^> II 4 mi i mI I SJ jfl ml lj 

or 




. .<lj<ll jJI^-o (juLSJ ij^^t — Sextant ...< ... — ((jujjuJI ill) 3 ■ ■■■ > — 

>i3 4j -> JajJ! 6 j-ik (jt <^a ^jC-^Jl J-Cj .<_><=>jSll 3£^aJ iojiLLI CiLjn inll J£ ^th" 

|jj • ( Jxij)^_tlU ) ^j^aj J hi fl \ i S I jrLc"JI (J!Lqj LgjSl Sjj ojn L^iLi tdilj Jjlj CilU J 

^yjL^jJI 4j_>jjj 4-JLjljj 6Jfcl uia i.iK 4j^o (jxiljj J-Cj <LoLoj 4jjjlij ^jil^j J/i^ i 

.iijj^p^JI 4jl_wnfl"ll ciLLuaJI pI ^1 io^aj Johannes Kepler jL£ ^Lk^a. 
4 h"w^Lo vllall j 5j o" iiioj 4^_uil a j jjJUu jj-o 1^3-r* - ^jjkl_^jj 'Vj.vj^ u" 6 

j^viit ^ujl mil (jjill ^^1^1 Jj«a IpJj ililj .4-t^gl n ni.ll j> I uia.*jl £j9^a ■_ il ""^J 

alii 

lift Sl^bLi <<Lu_>J«JI LjjjI j ll=». ^JaLui ^ (*->'» (jl^ NoVY j^lx. jj 

<<_i£l_oS_ll jj-o Lfcjln hi jJ^I (Jj < ^>^' p^-'' (j-o Lcjln hi jJ^I ^ * ' J (* ?~ 
f ? ' ^ I j-it> <jl (2/jiiflJI JJCj ^jjkl^j iiajul^j 4 fljtjjl CiIjaI mil 
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JL> *i 4jl J.C Jjj e>[^Jl\ ijj t< _gjfiflJI JLsJ.1 pIjJ CjIjLq-uJI j^c d t > OVA ilxu 

•i^£JI oljSJI 

CiLla-a.*^-!.! ^,1 ^1 .(Jj^^JI I a II CjS in j iilaa.Sll 6 jjk Jlo i-iK hi OSj 

ft ft , 

(jja ^j-jLxj pljl n mil ljJ-^- 4-jl <-JJj jjAjlj j mil jl 1 0 1 1 ^JLaJI O "i 

as IjLo "iljj — S-oLs <jj£j Jjl J/* iu "J LgjLi < Cil jl a mil uiul^ .^\Jl1!I 

a J? ° n '— 4_i^jIjJI 4^_^JI /jLi i jt- .,.^1 dL jAiJ Li_xjj idilj ^-oj i iii II <j i 3^-> 

^x. LfrH l^'i's^a. <jjjIj oiij^l uj^-> o' ^ I n't\\ (ioLi I4J1SI cjIjLq-uJI ij 

(jiuJ IjJj iLqIj Q "ill CjIjI fi mil jjl Ci-fc jrLSI lXA S^Jd^JI Cjlj-kLiiiAl Jjl ^\ .<Lat 
■ t_>^I^JI 4^jja- ■ a 1* A. " j^ij'ill 4^jja- J ■» » i_i 1 1 1 1 cJLaA 

oLt>-a. v J-ll ^ J?-i£ JJJ«J <LiljjJI 'j-^ " CjLjjllj Cjlj»"imll CjLla-a.'iLo 

jl iilJI Cjjl^j <M*A j j< «.i,llll .l_>aj^ .„..sl3^ ^ £^ Jys Sjjj^i II 

(jijLojj «Lo_tul 1 1 ~> 'il J-^j ^ jAj-iul ^ *\ • *\ ^j^-l tA-ij*^ 111 * II L jrfil w >£ , }!l « ■■' ' 

tig «io'i iluJI ijL^j (jj .^^all ^-U.,. al L^io lia.lj Thomas Hariot cij-ijU) 

'II JLuJ^)) ^Ji IjA » 1^1 ULS JSIjI j ^ jij .LaLgJI oliLi^^l 

.Sidereus Nuncius-starry Messenger 

JLia. 4_i ^ l-i nn d > " ■ 1 1 J^-^ il)^ JA^I £vla-uj jjl j 'I 'II — - ■ a ■""■'^ I 

^ l~i in J-c I » 5 1 cJLIa (jlj tt 13 a fif.j LtjjLtLfljjl jjjij 4.j£!, flj jl^ iiLiiaj^A^o oLa>_jij 

(_>ujJ 4jl t^/Lfll m'l's'jl ^ys lXAj .JysjJI ^ a~i ~> "l_g ,jii^ mil 

JLLi jjl . <m'^l <ll US .((iAia^oJill 4fl mlall jn<f. J^l » 4-oL) 4-jjLmll ^1 in-^l 

(jiio nil! jjl LoS ijLoi! ^JLuii\ ^J&^l fjKi — <_>*=j^ |»JLstJI ij obj- 1 ^ J^L*- 0 

^lij ^aaJI (Ja-a Lijjja- cl o j I ^ ^ flJI JlLo d o Jj^Sj -S-S ^1 ijAflJI 

.(jiin mil J^=». 5_>jIj ij jjOj S_>AjJI t^j^ <jlS Ijl dJj j\ nit* (j^-oj -J*J-<J> 



f J| J Jlo> 

lo-o jj£l frl n mil ^ ^j-^'JI ll=». ja"^ II dlia> Jjl ijjj J-C IjjU jjljlLa. JjLS 

c c * _ 

4_i ml" jjLi 1,1a .Sjj^aJJ i^^u-ll- 1 (sS* Cy f*^? - ^ ili>L"j J aTn t (jlS 

i^jC 61J i ■» i JjLflJLi (JS"ill J-C- L$jl J-C. Jjj Lo-o t&j i^i II IsLij J- 1 ^ 

^> *i II aJsj^.'^Lo (jLs <Ljj^iil LsS 4 a <5-», II ;3_9 .Lajj^-j i'i^j^S f^O isLuJ.1 

t>jJLj (^Ja LoJaC (^iiLliJI jJsxflJI Jjjl <^_>iiLla]l Li^lai J»^"> c-ij)^ nil'ilL 

^j-l-l ^-s~ Ailflj 4_iL!Lclj 4_K dJj Jjl^ ,_.j< ...I'll £ j-i^l 4 ^ " n 1 1 d -v '/lij-. H 

J-c ^j-oixJI ^yiljAX^I 4 ^ I j r. I I — &l U~. ^ylllj i j t~ ...jl L$j JLa ^^lll dill 
\ -\ ILi I n i a o 1 .^a. .7 1 j.l.M^ ■(^" ij II j-^U) Ly J J^~ XJ -^3^ ^ " j ^ ' ^ 

(j^J .4woLI iiaLJl CjljJaLllI ^| ISjLm^j ■! a "iljL^-oj K'^o D - ^* - ^? 
IjJC 4 I iii^I jS iliJj (jl SajU'.K j| 4 . j"< 1 1 f-lj.u) 4^-^-k (j Ij-oAo c4 ~> II 

^Jl 

.^yjj^Aj^ij^ 4-a j^lajio J^C 1^1 g ^- ^LijJI ^_yj3 4 Jli i,J I tilt j J 'I ilia- jj-^ S&J .6 J " i ' 

Y^LiJIj <^oiaJI ^ j^olLI j-ilJ.1 Barberini CJ jj^j J Lj JI-Ijj jl^-JI 2^^' 

£ £^^\iuj1 4^Lcu 4jl ^«,gi jii 4<Lotl_a^i _>J^I g» i i<ol ^lil! jjl jililla. (j-o Llli_a .L»Li 
^ Cli I j^a I ~» )> . ill's £-"-23 4 1 1 q *< II . ^yjjfZ. . w^yij^ <La j ^ laji o Sj^ju ^>J^I ^Lij 

Concerning the two chief world systems k^JLaJI j o^^p^l cgJLajhUL 

yx. j^-o C^-oJ-*^-' ioUJJ L^->./-.^,o (jLS (^jJI (Dialogues 

^LSUI 

^jC ^-sljJ-l (_^C-jl > >1 Y\ II 4_iL^j .^^j Ui 1 1 1 i^q^q t j^ij < v i j^lajio ^-filj^j 

nJJj is Lua^l Lij . 4 -w i-t i<->ll L^jl AS ia j^lajio jjl ^jliil 

.Lo jj» (jl ^jLtu ^(LiujL^ Ijj n (jxij ^ < I l^i ^iljJ.1 (jl^ 

(AllajK-^o J-C. ^g,..:^ II (ijli ^Jl) U M_i"fl'JI 4^4 Ij-o (J j r^~>^> 1 1 Jilil (j *^ " ' 



p iii-s i I jja j " I *n /m A" j . 1 1 "*C 1 1 a .a iO-v 1 1 4_iaJI J J 6jL-ii/^l Jjja 1 J*'^ ""' La U^-T-" J 

^lol all jjJjJLa. ^jlmlj .4lo iiSLiJI jt-uiiJI jryaJjJ jja^l jOxoj 

r"ij (jjJjlijjjJj-£ £ i .ar jl£jl J-t ^Ijfi^ll ' ' Cl *> \g ' l"t fl"i 1 1 I ^ /v 

^1 -> a Sjlj^l 4-Cj i A. j -d"^ ,^ Ij t( j ,nll (j tLaja'il Ij-Laj La->jj I J*"" ^lijJI 

■ JJ.I 5"ill ilLa-^lj Jjiil (jJfcj Jla-.<-l -I". . ...I 4 j.iflA. d)cL>. tQjjflf. (jLi .j" .~a".ll 
' ' f ^jjz j* ■ "■ Qj ■■■ ^ JJ-> (j^JJ 4_l£ j-JoJI y\X- 4jj_>l "LllcjJJ 

.4aq i lillj Jj-> (^yjj'v i'ijjj^ iajliio ^lijJLi ^Ji-> aJ » i uillj J^lilJI J*J_iil 

Discources on two b^oJc Jj-=». oliijL»~a» j^T c_)L£ SjLlSLI 4lSj ^ <GiJ 
Ioa j-ii asj .pjjAJIj K ill's ill j a^j^ . gijLu J q" <ui ■*< ^jJI Sciences 

4^JLa_a (3 I ««■■■« LjjJ^k I -»■ j . * J-JLi. j .1 .11 ^ j ^jjfcl^j jijlj J_i ^j^JLixil 

4 i^ii'i flit t^g 4 alVitl CjljLijJI ^.ar». 4j_ajkl J^. j-^j jjJiljj (jl^ .4juoJjlJI JjLluII 
SjJj^Aj i_S J^-5«-> 4j£J ..-.I U-w.Nl tl plj^wLi I n"()o (j^-> ~ ^° j»l«M^ Lo| 

^NL«. jJI tjl^J .<JJjJlJI J^ljjJI jl * \~ ml ,JiJ ^J.'.'J?"'^ '-SjJ^' JjJJuJ (JiJjlJI 

J*V l \^3J^ (jl^-S 4_l^.lj .1 n() ILo^l gr Q *i a j . a l^'i Ijj^ tjoj^ Sr. 

J^.w'i'i mj) Ajja jj^l Jjl^ Jj jJj^ idJj*£j (4jLa£.Sl 4 j a ..ilflll -.1 . a , A~. 11 . n 

(^jjJI j»Ji .all (jl^j jA.ljU.lt 4 U .... .11 alijjjiJI CjLa^L»JI Jj^* l^-J^ 

l_£jlijS_xa jj^j CjliLuiil OjI^ Ijl a (J ' _>J^I ^ ^ ■ 4 1 5 i «tiji,l C)l a ijjl jjl J^. IjijAj 

_ p _ _ t 

<Lculj (jl lLIJjS Jjj ■ "'jj^' I". « II . a / I I q .A ■» . I d U. . ... . ^LacI ^1 — <LocLlLq 

J^. Jj) i^i-^ll tj-i-cu tiln-. i . j3^JI JjJaj iiNLc l^J J in a ^3 jjr. jjLuaJI Oj i^ll 

ipljl a in II 4 i~».Lj Ijjlj" ml LoJotj d U. . .,. . in^C 1 _>J^JI J.J-l^ j* ■ »" ' J-£^l ol ail 'ill 

Sjxoll ^ a 1 1 1 1 ji, I j ir^ 1 iin i"i < ^ '1 cdJjS>j < 4 i i'Cj^ Sj^ Jf^ ^jl p m-> i IjJ^I 

I fl 'j » " > ^-g-j*^ l^fl 9 .CjIj i«-i^jl a Jaa Ijjl j-jjjjl 1^1 a 1-i^t.NLi -J j . L^j 4 i /-i I II 

j_jji»."i!l ojl^ cjlj^JI (j^i oLsL^uJ-l (jl ^ j^iil J^q (jl^^ .j*J_J.I Sua jlj o"i miLi 
C** ' "'jj^* ' fl ^ J^»- j^-l^l-uj^jl LLs_j llL! t 4jiflj rn jll o La Lmi I ^a I >" 



ov 




. ( AIP _>Ajj ,>Li 



.4 j in ^jjjujcj (jLtuJ |i >t*n II tj >ijj < C t'l^jj^ ^LaC _^iu J-*_> jOS jjiiiL4^» 
CjjjIj j5j ft mil 4 auals (^■yitjjr.l'ij fl II Cjl'n a-\"> ^LoJuill ._i-k.j jjl^j 

(j frLij n?&J jlitlilj illjutuj 4 lla n >S lu mJI 4lJ j 0 l^i > ttLi *Aj 4"n ir»^> mi 

JlC Jj ii-i-^i II (j t_>Lui ^<5>j <3^l>° 4jjba(jj 4jjfl ir. j j tf>1 jJij .4jL»_ui 

fkj lILIaJ 4 -> jVij <4jjuaLjjJI 4uj J 5 n\ »_i JLfcl La (jlcysua .oL-uaLjll |> L» « 4-fljJoj 
|* t j ,n Lalaua (jl^ 4j| 4 5 j 5 > j A'\\trt~* Si J£Lulo (jtj ^Un** 4_ij)_\f. ^>t ^aLilll 

< j^jSll jJijj U^-J 'lJ"° nill 4_iJ>S^q 4\jjlV> 4La-xaj LuiLuil I » n fl ft j-L£ 
i^UjSlL JjJ^llII 4jlJ jJ >( jua^JI jjJj ^lll 4jjuJI ^jSIjSJI ^a J-^lj£ 

cjULuII 6Jub Jx. IjUj «^i.l Ij-ac ^- u> ^Ij^JI *^ 

<4 iii,.r>0 IL> JoLujI (jt 4ja j (jj • Jj..\*>">ILj Lgjlfrjuu <4j -» "\ IjLLj (Ljjuajo (jx 
«<LoL> » «Lelj-=». 4 m-a-a. US a till > ft <jl ^^a 6^ix>l ii eLojiLlI ^Jj^C^II JjL^ La £s».JLujI 
.Sj£JI IjC lodt <4jj^U^LiSll jl ij_uj j^fcllxflJI Xalj^JI 



OA 



■I -» t-> in {jjij^ic- j j J^-ui il -> K in j^iif. Ljil j j J£_uj i^J&xu^l ^jLoj J^-ui 

J^kljJI I fl-t U I,, (jxuij i_iA < Co I (j J <CjIj£-II Jl^l lJ j5i (J^-j Sj£ Cijl^ 

<_>"-<" j^JI Cy ^r&j n^JUni,\ ^jji Sj£ dL±A ,_m'sll J^-Ijj .<jl^jL» 

_ric jj JS-i dLLa £u_>il J^-laij Sj^ <iiJ,Ai Tetrahedron 

UJa^u ^jCuiJI jj J£_iJI ^ <_)^Jiil <-j£j£ Sj£ ^ .dodecahedron IX. u ... 
e> .cjIj^JI IS^-Ij i^Ja-JSil (^L^j »'lti «S >fc>JI Sj^ ilcosahedron 

4 j i ii 'i Jya <JJ_>3 lifJ^J CjIj^JI jUajjl 4 i mil ^Li ij-flljll (j ■ »i"J»ll l,lg_>j Ur 
Ijji (3 J jA»JI Jya f-(^u (j^jill JaiLLaJij .(jnn, i"i.ll Jj-a . X I j< 1 1 d U ...j" I I -.1 fll ...tl 
LoJij k in ^jl ^ya JJC J^l La^J ^ioLa. (^_» ( _ > oJ^I 5j£ j53 nil jl • UUX. tl 

.1 -> 1-wn jjj^iuiJIj j-vic Lij^l jj (j^_o_uraJI 
t(j nfi <" i l l J^aja. j^jJ-l 4_aJaIia jj^J jd i_jSIjSJI CjIj^ <jl <— SjJLj jJj^ jjl^ ^ >trJL>j 

i_jS1jSJI CjL*^ hi" i_iCj" in'il ^ aK i Laj 4*S ,1 o hi 4-flic.l J^i.lj CjIj£JI j I J»-- 

t-ltl^lL ^jllill j^flJJ (»J .(JIIO Mill J^>. i-ollJI <JJjljJI 4^^»JI IiS Ij.^j 

j&j jij .di^jJI 4jljIjuo 3 i ixi jrjJ _>1j£ ^ ^fl^ i Laj Lg_Lo Cjj jrtJal I V\ I »CjLjLuJI 

Mysterium Cosmogrephicum-The «uj^JI j^")> ^l^ic j UU-^t i 
^^xoj jjli (^Lj^ ^ n in ^-tojj lSj-%- lij,^ ^ i .ol ^jJI cCosmic Mystery 

b]r>\ o ^Li '"iji^l J_C i-J^I^ d ■» in" Jllii jjl ^,$11 (_s jJLi Lljl ^< Igj 

^-Sj IjLL J^a. i^.jjJajs 4 1' m'jl cJlj La 4j| Jya j»-t>ll J-fc <ini5 <J (_>ujJ jt 




S_x.L3 jl Bode _jjhL2 --LucjJ £-ll__£> 4j| <jlaj e-jil J*-^ 1 j-=>-l UK A <i dLliij 
Ijj_>sj ,j£J »>_jl__Lll loa JLa-o a'^l 1-1* _-<ij -Titius-Bode ^ 'J.'~>j"j 

Gerald Holton tjij^p igarmij ^^jJ^a jJLr^a- ^ — No"\ -.1^ a,^ 

.£^L>1I j 4JI jLidl and Stephen Brush 

(j^lil! ^ ijjiia JJjJ "ill 4_>aA. olla-k_a_o ^IjrtiLj Lxjll _j£_> jj 

6 J_& ■ I Ijl L__al_; (jjj'v 1 ikj tCjI^I n mil (3 lj^ II ■_ ' _/aJ d . ...'i II . Una 

^__J| d flji jJI oLiLiJI (j^s JjLg-ll J>=*_) '^Jj' <j i..'*^ 1 Q 1 1 J£ Jj-a idjdJ tjl^J 

■ 4 1 i^-iLijJI _>1j^ SjjJLL l^jJ-a | ^ J jil_>j <_J_)-»-l 4 (3 (j- 0 ^ •<_s jl> L>^ J^- 4 ^ I (jjlt* J^t->. 

(_5-iL>j ^ Ai<nlj ^Ijj _^=>-l_>-o (Jl Jjijjl <_^jJI i^Jilj^J IjcLlu-o _>-L-£ ^ > i <"* l N "V • • ijj 

^j^all j^^l) d__j_j_il <U-U>1I d^oJaljy^)! j^Jalj^l ^LUI --ftJjj^ 
_____^o (J^i ^-jiljj JjJa .(ciSjJI dJj (J jja-ll-l inrtill ijj_aialjy>l 4j O--^ 
(•Uclj ^jjl) Jj^iljJI dlo Jl ml iua^il Ifljlr l _ y IlJ I 6jj_>^JI (jl£_u< <jSl 

<jl .LojIj iiiL^i ^yil^j _,Jj^ 4i*iLc. jJ . jl j_r< mLi p q j a ^^"n 4j| 
1^3 g j "i jjic ijjLoj jju l ^jkl_>j tj^jj (J-ol-t i_j-*'_>^ oLiLiJ 3 •^■j _>^^ 

ijL^^I 5 ^iUo jJj^ Jj3j j la I ^Ij ^a^U ^?^") ^ • ^ (i 

.^Lill <-iJjjj <5jJ la'J-JJ lluaLj u-aI/J I ^1-^ _>1j^ iig-t \ 1 - Y .oLjLjJI 

j-o ^eljjjJ 4_uul^lJ| ^jJt>\jJ ijjlij 1* « a ''" J j I -v » 1 _>l-»^ ' |> _ J Jil_>J jjl^ 

d^Lilu d I c ^ ii ^ /Till 4_i^^^o d ijUi ^| ^'>r jlx. ^» ^ 1 ' 

i (_^j^l Lo^ .cjL>Liu^dl ij d_i_o.ua dJjJ iCiiljij^!l (J-t 4_i__! J r--l _yj_)SLu_>jjS 
Lai jii'I _p^l I ^ I ^ ^ 'I ' d » I ■ i s\ a" II ^j.ij'C ■j'C _jl_iiil_/_4l ' ^^.c. ,-■!*»» , ii->." II 

i^ui_>ll jlxa CjLiI ici-> Jjfc ' ' v -y * 1 1 ' J^j jij .(jxuQ-oJI ijjf^j. 4jfl.ifl->. ijjlij 

U <n _>lll (J 4 1 If. J,.^-!,,^. jLiGl ^J-oil .oLjl-uJI j-o dJiil^; ,j , . 4_,| |jj dJj 
^___>. 6,u~». Cijl-C ^jji>\jj C)l-jL»-i _jl j-T-tu-i _>1^ (jl •(Jjjj^SJI J-t- J^jLsj N • jjii 

t , fr « M fr 

^LiLfiLo _jL) _) » i"i JJ^a [_.•«" a ■ a v ^a_J_C I ^ « ^ ^ a*%" ^j| Jj *i| d ■« \ a n ij^lij ^1 
jj gojjllLij .L^Jca jiU ^ ^yUl ^Lalll JjLSJI J Jyj^j L4K ^IjUl <Ki.a 
q'i^ i<Vi t _ 5 -iJI 4 I U ■» L I _)^-a*5!l (j^ JjJ_«JI I \ W~\ ^jj jar (J-C-J i5jjJ_a) Sljljco 



1\ 



,l£il 

jj-o _>1^ (_)"J-> '2->_>^ *- CjLjLu 4_u»IjJ (_| Cilj'i mJI JJC tLuaJ -J-*-»J 

JJJLlI 4jL^LJ1 ^ Jw> 4 dJ jJ .ijjjIJI 4^ j^JI CjL^iL^uaxu ^-uaj (^-oJ>l t> 

laa> Jlo ^jl t L_>jlj jljil J»^_< <jl «_>jJ1 i-icjj aJ lj! ^li ^jjLJI mil ^ 

^ fl \5 -\ 1 1 J\ oil I liiaj 4!La (] a ^1 Jj-o JaC _>1jS J) Q \j -LojJja (_>"-»-! 

j-o 4_LL*j tljjl <GjjLs ■ a -T,~<1 jjj ^1 .< ^ulll .iK-iLoJLI Luj^ *J-=»- 

^4> L>£ 1( Jj3.aJI jtjll J£-<i . < " l " >< \ > u' <j'-^ J-i^ ^j^-j J <_>£a£JI 5x. ^ 

cJl^l 4i^Li mil ^1 N ~V \ S (J Jj^ll j p.*l£-a 

: ey ji> '^j-JI i-iJb ^_i£1jSJI 4^>aJ _>L£ CrJ-j^ 

al ,.,11 J""^ " iO(2AJj^>' La^-tJc 3^ ' ~*- ^y" Ua '« » ^j^flLUl 

.Lajlj <Uiiij ^4s Fj E j\ Dj C j\ Bj A lajJa^Jl Jl^aJal £ J ~ iua. \ * -V 
CiL&Luua (j Ufl 11 i a.y^'« oLaJLo) . Kj'Cllj (jiio mil ijt^i Jj^sljJI Lai> H ( ^JoJU -V 

LoAlc. IjJ .L^uiilj <La.Luill I ft^J (>dJJI Q^J.ftJ la.ll ^"^1 ...U n (j^iiLllI «^Uall 

1 1 i7i 1 1 1j_Ud Jjj^ I La^lAC^ 1 4Hc^-aj jlj^j ^jit n m.U ^-o Llj^i - 1 1 lXj^ * 





(v) 



0) 



S JLiJI l-jSj^JI hi i .jl i*v I ^liJI ^^jjLaJlj Jj"i/I ^^liJI (u) .LojIj <Lxuij jji (£ + F j 

.£j\3-> ^ql iim o (jlaillaJ.1 ^jl" ^ I ■-■ M 



J^a. <lLoI^ 5j^».Ij SjjjJ j*3^UI o-O^O 'jj^ ^-lia^JI SJlill i_i n'ljaj -V 



{jC t-i in^Lo i_i n £-o (jii n <7i II J^j^ La i_j£^j^J (jljJ.1 



Ja-ujjILo Z)j a JLilJI (JiLoj T <£)^ J^ T'" 4 i m'i Jjl dilj ^'n > I i iriLi^j 

olj^fcjJLi) D L^jLsLttuj la-iu^Loj " .'ClyCII mJL) T 4_iLsjJI S/LaJI Jjjj <_^jJI 

-j iT" 4_lLoJJI S/LflJI £-J^oj Jjjjia ^Y (_^jLujj 4 I'vlflll Sj^aJlj i4 lfl II 



.7^ 



:l- 



2^ 



4_i^jljJI d*Cj-, H 5^*% a jJj^ Jjljj-luIj i 1 1 d "J^'i " J^J^> (3 (J" " "'II (_yjjSajjJ5^ 
i^yaaLi j« t^a Jv <"i J-C oljlj-a ^ t w " ...I 1 4-1^ I ft 1 1 i.l I j^l in-» *jJ I « 1 1^" n OolS ^jjJI 
tC^LiLuJI £-a l3^^^ *3 t^jnft iTill 4_i^Jaj o~>.^ 4jal mil Jal fl"<-*.'jl jij 

.Cviljij^ll ^jl (JjiLjJIj ^>j^jJjJI ■ ' 1 1 a j i_8j.-w'J. I ^^_>i.l JlLo CjI n imo'i d II (j^Jj 

(_jJ^j^j .j^jll i_ilj^»jLi LiJ^j^yi ^^_>i.l j * I ^j/~.al *»ll ^« Ufl II (jl 4 fl i fl 

l _ J £j£_lJ 6jrt-ilil 4X. j^ui! 6 j\ MiflTi (j Ojl_a^J^I Jlo I ^ mfl'i d a .UjU ^LjJI 

.jljil J^a^a. 4iL=k_ > f-Lial 

Anima J-^oSll ^ j^'H ^1 Jl jLilj <A!j j>a jjoI ^L^ 

4iljJal jut (jauJ j JxiJI j£ (j 4^^^JI i_,ii,n £_jui j a5j ■■■H JaLaJI jl matrix 

Lg-ojjLaj ,jjJI 4 \ II Jj^. iuljj S^S-i _>Jj^ t?-i-l jl-^ -"jl Jjls Lo^ 



nr 



^JLxJI oj-& jl^-il 
2. ^,11 LI j , .<lj<ll d<j^ 1 .-.IIMI J l.< jj'^" "II oUL-iJI Jja» 



D 3 


T 2 


D 


T 






-,-oA 








• ,rv 


• ,VA 








V • 


V- 


V • 


V • 




r,oA 


r,or 




\,AA 








o,r > 


U/\ 




AV> 


AV- 






J-0 



/j-o "i^j ji-uj 

^no.iViJI d U ■ <QjLilil 4 * <~i*jl ^ ) a ~> (J*^-^- ^>-& La/vjLJ (_jijjLqj (jMA Mill (jl dllj 
SjJilll (_)^>jjJlJI j^uu a jl fl'if.l (j (jl^ <±&J j^-U 4 <» nl^ill 4 > hi >ULjJLLIj 

^Ljjillj i t m;UII William Gilbert oj^La. Sk.nl^j 4j»mUHU1 ol^bU 

Jjjl (>j^jL5JI J^a. j ^all J-oKJI (jl,^!^! cul£ 

4 5"i in 1 1 el c mil fLjjji jl mil Jx. ^LflJI jjjaJI idLill j»ic.» : ^> ^Ullj 

A New Astronomy Based on Causation or a Physics of the Sky o^I^j 
Derived From Investigations of the Motions of the Star Mars Founded on 

Lc 4jJ) jliu) Observations of the Noble Tycho Brahe 
c-N"\ • o j ioAj^xJI U jU-^ I I JjloJL Jo^l as jL£ (.New Astronomy 

yt,j Harmonic law ^j^jl^J! <^>LSJ1 jl/sl cJlill (^UJI <3l£ 

Lojlc Harmony of the World jJUJI £L5->| i_>Lj£ j ,ji>jj-»_a 

(jl^) iLaiAllL (Linz) jlA iLi^-o j J a * ( _ s ^>Li_£ JSI lli^la Ji mi jLS 

(.4ifljJaj J-L>^ AfiJ dUojj ijjijJLlI JjLiHI Jx. es-^^-" ^Jjjj (3^^-"^' 

kLoLI SjjSL £ \q6 Ttc. I mj^i-l'ijall ixijjzs i_jLjiJI IIa jL£ 

i5"iLfc ' at ^ .(j,u.a.caJI ._»'Clj < CII jL»_il |>j j»X.LHj| CjL5"iLfc .±j^j.iJ 

t_j^l^JI 4x.jvu ii*J_«JI . a .m"X I -^j J ijl ...II CjIj^JJ »^ fl t /n^gll |> I mil)) £A-> 



SL^La-o Ciil^ oLiI m-> II (jojljj px.LllJI lajjJI lj-4> px.j j-sj .jljil jt -vj 

.L$iij j 

a j „\ a o lj 1 1 1 Li j 1 o*\ /.ijjf l*> »c Llij i<~> jjl^ L$y^- a 

< JK oiSilj ^.UjSlLi 4 6 i n i 1 j .4 n^Lj^JI oLo£.LilJlj ^ l~> j j^-JI jl Jfl"i»JJ ifljLi 
jl Jjja_<u — jj^SLJl ^ Uo 11 oljl>i^ u> '» '""I 4j 4 I m'llLi ^(j iii I ' ■ ■■■'> ^o^l jl^ 
-VC-1 ma j I ^ ij^ La^Ij .U&a. (j^aij jl J-> (_£^>jljJI p ) n i 1 1 j! LuLaj J)fl-»"t 
.4 Qjj J Cxil^ >_S_jJi-) jjl^J <^J 4_s».Lvo ^jJil^jj j*^ -I" CiLtuLiS OjI^ IjJj (^Jkl^J 

■ 4 \r\&>\ 4j l^ol Jjjljjj jLaJ Lj>j.i5 ijjlj (j flla^JI jlj Cijl fl" II jjjAjJLi ^ycua 
4_aL>l (j ^rufij_>JLil i< la II Jaiail JJC Jl 4_ILa£.l <^a JLujjLi jl;*^ ^Ls 

CjI ,i ) o i/n t^a (_^jJLa jLs tLo^/A *s n J^a pX._^JI J-C ^Loj-a£.j .SjljjjU p ^ < ^ JjjuI^jJ^j 

' j '1^- ''Nl 4iLuj^Li>Jlj |j< iCl a 1 1 jAn Ijc Lit <jj ^1-, L^j >_sJolx ."ilU 4 ^ M * \ 

IJJj toLiLJIj 5jjJiijJI ^ I"-; ^jjaiil ^I^jJI Jlc lall phto >iia 

Ljl^ I n(j 'il j»X.jJI J-t ^yla- jl;*^ JLo^l LoLoj JjiaI OS 'ii!Lo jjJjJL»J 

t_) j)5> mllll (j 4jlj^l i~u.o J-C (J-dj j2>C. Ci -k M J^l J^a ^j^-ul J il ilLa. jl^a i 4 J'blLujlyL> 
OJiii (^-^^ 4_Lux)j^c,l"i ifl II ^>Jj^ 4j^^uo O-jl^ Ijl Lo I ^ i^ilj (juil^a JLatl (j 

^^.'Jl >_j£ly£llj (_>^j^U 4_mjiK 5^ 4j^jWI 4^ >aJLi ^ "o " 4jil p.1 i JJ-LJLa. 
j»J j il JLa. Jjl ^jJt iclLlj ^ fl » 5 I l^a ja '"fl"' (^1 Jj5"i i j»J 4-lal <n 1 1 4j[ ^jJ-=>- 

Lu 

Dialogues «jl^JI)) 4jL£ 

<>a ^;.^l ii^ La> j^iLj Rudolphine Tables ^iJjjj Jjla^>- f-^l Ipjlf- 

^jj^l Ciil^ (^^^ jUjLfljJI ■ 1 1 m*> I u-ifcl^j >Lj CjLiLuj <il p,L\-*k* ml ft[\ 

Ji£. iojLftJI JjljiJI (j .-.I .^al'.'ll ojl^ tMlfti .L^jLuii*. ^yjJI tj-o jry^? 



CxfljJI 1.1a clujjj .Lljjii <jL&jJI £jA p 4_iiJjjjJI Jjlj-aJI oils JjSij 

J^AflJL k->") j I i^ JLacI ^1 -jJ^l "il^fS Li^jjJj JLa^-' Cjjil 

^yUl ixjjUJI 

d jab II Cil ^0*1^ 

Sj^jj L^jL> 4_i_^ 4j_>Jej (J^-o (jn <i mil 4-ij^jja 4_>_^laj (J"iLa.l Jl Llllc. _>Lij 

^jjjilll ^jt, 4 >^ >\^jj5Llt S^alll ^Ls <(6j^j» I $ a .Copernican 4_i£_jj^jj£ 

*i| iiLjLjl jj .^^i-SlI 3j1o-*JI CjIj^I Lg-> ^jLfij ^jjJI .iiaiaJI 6j^jJJ JjuaSlI 
J5*}|l J_c t jiflJI _>l_aJ=>l J-C. Lfc/\jlj Jjjjxu Lflj 4 i n I f . Sj^jj ^1 iijlJLo J^-aJ 

Sjj>jJI (_yJS> J J-uaJI Ijji (j I fl*'^ i_j ./v-flJ ,jjJI 6Jaz*.^oJI 6jj>UIj .4jj^j»JI SjLA^JI ij 
. 4_L».^aJj_ijJ i d 'jj 1 1 1 4 i^j U< 1 1 1 j.jU, ,2.1 a C I ^a-i (_yJ.ll i4_ijjjjljjl 

tjjLJI J-Cj .C^-tjJ frLiil — Jf^-^J cHJ^A^J^ — UcLatJ <_,! £_o 

L)3 1 ' i?-' > 3^- i (j->^JI (jjJ^J^-H dLla (jl^ <4_ijjjJI 4 iii nijJ.1 Ji-lj ijj 'j^-jl 

4 1 miiIL i-i^iJI >i£l <_jl£ JS^I J-c. iiloJI jj iiilijJI 5ji5»U jj^sJI ini'W 

^(JjljJ&j ^ 'j-- ■■■ Jj 4_i1jaJI CjU=J-uJI 4 1~ Jjl ^" ...^11 jl ^_jJJI (j^LiJ ijo^^jJJ 

S^Lu^jlj ii^LiJI 4i ^jlclU £_uil jJI jLliJI Ij'w'n (Jjl f^J 9 -c^oJjiJI 

c 

Lai .4-xjjL^JI jjC 4" ' Jjj^jaj j^Iij ^"^j (_)jj^_u^j^aSJ 6jLaJI 4_tu1jjJI 4_>lj-i 

Philolaus ^j^^ Jl ^j^^jS JxS ^1 Jl^ pIj^JI Jl ^Jik e>jji}\ 
i i«"il iSjnoiflll ijj^JiJI ^LLaJlj j^da'ill -.1 »jUs\ll ^l^i j-oj .(^gqjj^fcl") >a II 

^C-jj .j»JJ*ijl CjLij-lcaJI ^1 (j Ti CjJ-a.lj t*sl vfl" 4jjjj\oJI £j['\ \ >!)■>" II JLi.j[ J-a-a- 
Jjla J>iC t4,fl_i,fl^ II (jj .i_ij-^f. mi) 4"k%lj ^.AiSlI CjLjjialil e>ltt, ojl^ ^dlJj 

(_5 i_i ) [ii ) (^j^ljiJl) -".Ijl ■■■II (j"i )~». (jo Jj^i 4-> j I o iii II ^1 di-».^)l ^ya a 

4 i fi^ 1 1 .".1 *> « " II ) in i )-^. ^jq" I ^ -.1 ij» 

l >luJ ^SjajSJI oLiiisLijJI (jjjaJj 4 1 n.iA 1 1 (jjj^^iLJl) cjLiAsL>jJL ( si _^Lc.*il Ij cjLSLijJI 

jLs dJj£ .oLiLijJI L^j ci I ftjc ^jjJI iSj_ > laJI (j eJJj^ L»j[j oLiLuJI (j LlLs 

tt,UJ% Lfcl^ajlj oLiC^oj ol-»cl 4 _jjJI a \ > ) -> II />j j *^N|j 5. Iii II pi it-^aJ j> \*S *t 1 1 j-i j U"i 



lj Lg-iitflj 6J.it II ~ »/>■! at I -ij 4 riiflj ClSjJI (jj .LajJiiC. IjjJ ^.jJlJ ^LiLuJI Jj-a 

l^jjfLi jl i>^" I g 1c JjjjLiljil jl^J iCjLjLuJI J£ ^_il » Ti ml J.C Sjjli 4-iljjJI 
ijjiaj vlijlS t^i.j'ill J-C^J ' LlLxJI Jfl'ill 4 Q -»l_a.o j Jjfl i n jiX. J£ m ) ^J-oL^a 

.£-5ljJ1 (j lj-il IjJLiiiL ixujill ii^Jalll !~jC ijAJlJIjil 

IjLi -g<-=»-V> jl ..." ^JLa. ^1 .4^ -J; jJLxJI j ijjjjJI jlisSlI J£ ci mm I 
^i. CijlS Ijl jl ■ ■■ ^^ill 4jI>S~wm1I jjjULJI ^g-miu (j aLculiJI jjjULJI oiii 

jLi tJjliLLaJI Jj-o JjJ)II j U"> 1 1 ^al n> /ii->*ill j\ iJjJJLllI J.C SjjL5 

, ■ 0 I*C " I 1 4j_) L5 * L^j*wJ 4 ^ jnft .?i 1 1 4_1^^^q 4 » ^ fc. j . 4 i A ^ * . ^\ > I ^" /\ «fl 

1( _^a5LjJ| « Uall t j|j^|| I a I" A. ^ *j< ,m Ij j ,o <l3\-=Jj i UUA. LI JiJj jjjAaJI dlilj 
oLaj^jjjJ ^ ...""I I ^ a » , 1 1 j~ 3^-0-1 S '**■ ' <4 i <iiLhj*^I 5 j*\ fl 1 1 l^a^-ojj Jjl <-lDjj 

4 . . . j ". 1 1 JjjLfl_aJ1 ^jja 4 « .nlj 



♦♦ ♦ ♦ ^ w ^/ ♦♦ ♦♦ «* 




.(jc.Kjni 4ju>La. lYerkes j^^jj j "~vj-o ^ SIj^a 5j^*oJI) 
5£ _>a. <_Lua^j Ky.K. li jJc .^Ult J.oflll j UlliSL ^1 ^IjUl 



i^jdJ l£jilijll Ji-Xlj .c^jlilllj iklLJI fLuaJ^I Alj & Le-> >4 j.rSjjl |J ma.SH 

Jjl j »j »° H ^^LaJI j^qjlI) o m*>j . 4_vjL)j>jiJI oLtuljjJl (3 La 

L^liJ.1 

j_£jJI (j-«jJI (Jjj-S-ll jjiaJ (J| J-^li Jj^k^ d"^ 7* *>H l>AA C^3-*^J Uj^' 

fTi Vjl ^jiaJI tdlj (_| L°-> t^jl^ll ^1 (Jjj5~>» > ^"i-t-Lxll (^ya _^Vs II 4-ii ^.i i^l 
.4j-ol^JI 4_huLlu"}II [£jLll J^a J-il3 JOC JjJxoj L& _/ in fl" J^o-J <4-ijl ifVtq'jlj 

.jkmjl dj^^'ilLj tl^-uK ill |\lc j jjjj£-JL1 ^aAl mil jjfi i/i fLajiJI jjj^'ill jjlS 

.Jp^^jJI t ji_i La J*iL^a l/-J j--~*t I CjLsLflj J>o -J .^^-11 ct^k. j J-t_a i4_fljLuJI CjljLuixaJI 
p t-i » ft 4ja,J ir^i i Jjl La-a ifljJtM S./^jS 4_x^£ j^ljJ j^-jJ' J-*^ 

Cjj^Sk Laj-aCa .oLajlxll 6 OA ji fl I j^jl In 5 « l^a. JjlflJI ^Lfi ^Sii-w jjjuLjJI 

Jj-O ^l"l~> t "il J . ^ 1 1 fl I M 1 1 dJI 4_ljX- O^JJ I (3 i'j frl A ill II J^X. (_U>.jJ ^jun mil ^1 

d '■" "'I ~ r , \" 1 d ■ a Uv'i ^ d ~w J! r A j . ^« ,,ia~ll 

J^o 4jflU"il,l g^oJI J^lLJ 5JjU-o IjpJj ^AJI ^ Jf>\Ji\ jj_>^l u^J 

4_Muil jiL^jl ndil 1 11 o ^>i^l 0^ - 1 ' I j ■ ^ Lajlj j"l i^j U.*> 2_^j d i', . i II CjI _/> infl'ill 

j»l»JI Jjaj .^yjlfiJI J.i^aflll ^3 LkLliSLi LS lJI <i_i^JI <GjIj_> j £ j) g q '1 U l^u> 

_/V-uiflJ (_gl — AaI in LI « j\ 111 a" )i ^ik (I a 'I ^ a ni"t Cul^ I ef\ 4 \ r \\V\W da inlall jlj 

.4 i MjLu'jl ^jLiil JjJoaj 6AjS>Liiu La 

_ _ _ _ 9 t 

^ajk 5 Jj^_a-a 4_uL>_^iS d »^ U.*> j 1 j I 6jL>. iJ^aLa-o (^^aj ^j^*^ "' J^al (jl^ Lojj 

I '1 n If Oa. ,Jlj .j^ll jjW iii^I j»Ix-oj J^aJa^Lfll IxoJj ^(^.^VA 1 — V Y Y) jU 

4x.jfl^> 0 J-C d_ojLfi <LoLii aLqj h 1 n ^ irS 1 1— fljj m 1 1 9 Jjl Jjl^ J ^ "'J^ ij' 'Jj^l 

ijjLjJjUl jjil^aiiJI ^-"lilJ ^^klLLj lp \m g\ W~\tt>\ ^1 A tij mill oLui I jis^ I ^ 

^ 1 ■nr b. ' jl CjI^jaj (3^*^ 4/«jU,'.ll ij^J 4-ajj.o ^yjLllI Jjuaill ^yiatl ji j .ifijjJtil 

Lu"i!l 4->v > l ol l j^. n i a't (_j "'^1 -<->^al fi 1 1 1 I I 



V- 



^Jj - Uaa 4 ,i i m Lo 1 CjLu^I jrLfil 4 ■» irgi.i ( Jx l-U J-flj .SjLLI Lh J ^jL^aiJI ^JLffJJ 

j/> jj£" SjLLI jl jl-w i i jl jiLic.1 
SjLa jx> jjilj CjljLa_uJI i3 in-vjl jl J.fll », t jl^J -J^li tC-l^^Jlj ic-LLLj 

■4_>jl fi mil SjLLI aj-fli J-c ^j" ^ " ^ LgjLa 4_uiijS!l ^1 m-vjl LqI i ^ o m"i AjjIa^u 

> jVjl j*l mVjl Lajjj 'e-LLIj ^^j^l JLo j-Gjlj JiL^I ^1 mVjl -> o CjjL^ i^-Iajj 
6 a I" 1 1 ^j^M .^-^11 j^nfl" .e-l^gJIj jLjJI jx> d ^ CjLlo^ <_£ J ~t "> .-i'iK 

j£. *bLAij -j-jj^I ^jJy^l j'j-^l 0-° d ° n cAjj& jLaJil JjJjjsj <Ujjjl1I jIjaJJ 
<jl l 5"i » i jl^ •■■jl jl jJS> L^-tjK ill £^axiajl a j-> j t-Ti I 4_uiaI _>j^I J-»-> Lq idllj 
.ijJjSlI jIjaU ^ ■ ...Sit «M -Ull J | Jl L$jl J-C ^1 m-vSil CjL^^i. j\ i ii a" j£-a-l 

: Lf jL>3-»^JI jJLxJI (j Lgj^aLLo j£-aj ls jJI 4^_>^JI j^> £.1?^' <( -*->jl -"jl ->J^- 
<<iflj\r. jl iiiil (V) -a_.U ^ 4_nj t U 5£>a. (Y) t alteration jl ) 
oLfljjjuJI JjJjjsj SjIL> t&j^- ^A-ijJI jl JjJjjJI j^jjlj .4jjLqjoj (i) 

i^ljj*5!l (j,^-! Jj) ~>-"'j * ' ' ■ II Lwi j^jjlj Jjl^ Ijjj .^j^^> all ^ "^^g-o i-»jLj^xaJI <La j h*iL I 

^j^jj .c-l ifi >*s II c-J^? - U^' '"'L** i, - iJ51 J^-^HJ . 5^_j^J I Lcjj jjljJ^ll ^-iA jl 
jjtjJ^II Ij-ioJI Lai i La ■> --^ I iuL^jiJI ia.lj^l ^JuiJ 5^>=>J1 jSlI jO-X^ 

j-a £>>-ll lla> J-flJJ .^jS-ajj^^Ail Ci^J (^^Lotil jU j ^'^""'< 

CjI^_>^JI CjI hi i > jl j* f»^jJI l J-C iLlfii ' ° ' 0 1 1 J JjUajJI ^jLi «Cjl^j^aJI)) 

. \ « t I ^ y ^ I Q ^ I ** ■ ■ * ijj |^ 4_iJ_l^^J I 

J>S lj >gi 4aJLiiLJI 4^ > =JI . jU ...J^l 5^ ^aJ| ^ ^LUI ^ ^lll Lai 

u'j L^J^ 1 U 1 UJ- 151 ^ Jf^ 1 U 1 ^) (J I J 1 J| La[ ^ 

J^J-a jc jLaIj^I S^piiLxa ^^1*3 J^l J|j U^J^I ^LaJjl j ^^Ixj Ji^ol J| 

JjLc ^1 jjj Ujjj-aj; jkj Ijl ^LuisJill ^Jqj^ jl lJ>»j >1=^jj1 jl^ (.^jSlI 
CjljLiJIj jLi.jJlj jtlll JiLa) c-Lui^l j^Jj i(_Laxul Jl l-^fl LgjLi »L^j^^a. 

Ji-ujl Jl ol£_>-aJI t>AA jl mijI j^lcl .ililj j-a ^Jj J-cl J| £-£Li/Luj (4Ai.LuJI 
Jji J| ^ ^1 im^I j*i! t ^l in-v^il J-jLlLs ijJc. j£. iaJSLij 4ni)l-i J^.1 J|j 



fJLxJI djA jjju jliil 




.(iiiAJI ^a-ljil wJJ^o) 

A^^JI j (i fl ftl wl. lj Ja^Ij JJ^ i r.l l) ,_yajji\ CA JLSj U 1 ^ '^J 

jjl^j .«Lj^j\|I jl^all jljfl") </i^i (jliil jAj <(_>i>j\ll j£>a fcLaJil j 

J^>° *ij •cK»J^" ^LaJil j i^aJI Jl nU» Jj-oj JILL elll ,jt jilau 

.IjJLuia 4j i^jSil jl^all dj">Ti (jJ liflfl (_yai jSil 
(jl£ Lo£ lj*J.»t"> £-flj_/L*u ipI^JI jl jliJI liJjSil Lajj inn ^^jJI fxLuta>\llj 

ma") (jl^j ibjI ja" tj 

«LiXuJs>>> Iftfl'tLfl I j j -»■ " ■ La^lc jtlllj pI^^JI (jLi ciljjj .CiljLa-uJI (j ^ib jljll 6J4J 

* * 0 

.^JUjIaJI Lojfcjljfl". ...I ^Sa-a ^LaJil j Jx.1 Jl l£ ^aJi UK ^Loj^Ij 4jJHa jj£I 

J| 4 nn'ilL in-^jl (jA 4 fl I". 11 jjSlI Ja ji-uj 4jo .< p ^ a JjLkj dLlj (j-o JJLjl o^j 



VY 



■ a -<j .4 a .aA. It .n-t'jlj 4 1 .a" II ^, | Ua ..." , a ,< (jjjjj jlj .jnl ill I (] ■ ■'l* t 

JaLujSlI j 4jl 4-^ J | Jj^ajj j3a .«-LLIj f-lj^JI Jj-a tiilLaJ.1 J=>Luji!l j Ufl »n 
£ ^jjI Ijkm'i US in" 4l_)fl"i1l ^1 m-wSlI <jlj 'jJ^I ^1 /n^-SH Ufl .n't 4flj">5vll 

JS^I IsL^I j 4_il j^fljl j3a .ifljiUI JaLojj^l j o^-Sli J-fcj <4fljKll ^Luia^l 

i a-%SH ^1 .n-w^lj JSj^I jxl m^tSlI <<u '^Ij^JI J1a (iajLLo JiSlI J^5j -aSj) islilS 

Ufl m~i mi jj mVjl J£ <jL) ._il j i /-i J.C. Ljj .IS 4jI ^La. .Llijiij I (j mfl'i ifcjuuJL 

ft ft ft ^ 

jA3 — J J La- (•>=>■' Ji u^-o cr° 4>=»JfJ ^j^i ^3 cs' li- **"' '"J 

jid! o3 o" i»_ixlaJ Li )i M ...a <jj£_i <jl jj ^ ^liJI ^1 jill ^1 gr'Ti nil lilJjJ 

4-i ■•*■ "*l <_£jJI 4 ni°'> jjiLllj ■ "■ * -vl 4_SjJo Jjl a'. ^| ^ j 1 1 Jj-a-S .4 Ucl 
^5 4jL) j ■> i"i Jjl 4*1 t j U>'.j 4"! U.^M * ^ 5*. . ^-^Ij .olj (_^jJI nifl~i| CjLix<3ji^a 

I a ^^ill ^iifli^l i^^^l jjj, jU ,., jl d<j^ II oJlill ^^alll jjl^ 

jxl <n~>*jl (^)j >^>lj n~i miLi ,j mi" jxl <ii~>^H S^j^a. (\) : Liu I L^tjj 

y\x. 4^j^. iiLs'i!! 4^jjiJI jjl j|Gcl as j .i_ijl.iSJI j\ ^ j\ L^j i_sjij ^yjJI 

I ^ 'if I > «l a I" i^. \ ^ " Jjl 1 g \*\ a! *)Jj II 4 ■» t . U, , ii.iii 1 iitVl L^-jl (_^l t4 < » > 1 1n 

jl <^ijj j mi" 4jj^ 'j^-j :"!iL!La ,j ^ ■ ' Jj^l ? '"^ ^ jj ^» " i 

j Jjp's I 4*Cj -s. 1 1 . i ■ ..i ^1 U.j 4 i j ■. ■ ^ ^| Jjaj *^ ' "' 1 I "^"> 

.j\ in i _jl j_sjj _jl ,j mi i (_^J-II ^jl j i*% II _jl ^j^"- 

i_n .^1 ^ii n^jljill 4^j^». ^| iitSiSil CjI^_>^JI ( _ s -jLjJ1 ^ Lal 

^rJi 4j»jil^ll j^ljJcJl j 0*^1-^11 ^ li=*lj Jj-oj u^j jl-""jl fll i^UL 

ft ft . M ^ ft ft 

(jl I Q ii iii 4_ilj j 4 ,j« (^jSj jvJ .LgJ 4jIj^_lll°j (^)j0 Ij^LLa (jS-> j>J 4j1 jiu 

/ft« ^ . 

J^Jj 4(jJjJI jl J in II 4^jja. jAloo J1a I ^ iiilj jjl^) I (j'^j*^ icLijill Ijjj 

^jJa .<_ijvft3j jl L^j Lj-fi-lf (j' 4^j^>JI t3 jf"' " "i 4i»jiJI Jt ->j ^jJI La 



vr 



Jjjj Jlj.llll jl j>3 f^jJ' J^-J ((Si^jJ^JI (j iAjjUl ja\,U\~\ IjU)) Uj Ml ill Jlj-uJI 

4^^ Jjj». 4-^.^Ui'il SjjLs jjSIj ij i Atl *jlj <n cILaa j^-* n£ji-ui LoS_s iLoLij I 

.uijIjUl 

j) \-> mjl jl j i ni i «-_>il (j I £-c n_SjljiLll 4^j^J _/v ma~i Jl lj\i»-l j t*i mijI J_najj 

t-lj^JI jl jl-i mjl ^ _/Lsl .4j «-La. (^aII Ji» 11— > LoLoj 4 nia'i ja I n \~\ a n j£j j»J 
CiSJil ^Ijill til J -5-*^ ifljjUl iaALo 4 U miI^j l^j^*" "V £-* J 

£ijiU tlj^JI IjA jlj ^LoSlI J\ ifljjiJI c£ j^J LqK j^u (^111 (JUJI jl^-U) 

<^ m-> II >_j ^Js jl »_sj5 J» a t iiiajiJI aaA Ij-Aj .^LoSil J[ iijjiJI £-fl-i-> (^jJI 

& & & 

«p IC.JjJI)) ji_ujL) i_i^Lj 4_iLo_aJI J^ ■ ■ ^ I .l2jj . Ij-LJ jl Jj ^ a_l I j ..i o'i i j ni ni tj 

.•IjLa. Ij^iaJi 4^Jj ,_jjJI jU.^l tLjjji j* JjSlI t>?JI <___-& antiperistasis 

oJJjJj -^11 J M jji JjLflJLi cJJj jl£ lj[ loja t 4 iiia'i j U ...jl 

jj^.1 c-l^gj) j^a IjjaC j"}J Lojj j<Ti mi" iAjjjLII 4^jja. jl ullj£ ^^-*l 4j|-8 
Jj-qjJI \jjt> jl £ J^alj .»_9jiJI SjIoX. fljiil -i in-> II J^Jo J^.j iijJliJI ^Lol 
( jojI_ijJ"^I jl t _^<3 ^oAJI Ijji j^-> ^-1 ^ fl ' .t 5 II 4_*_« _ •■■ ■ La_)j tl^JI ^ya dlj^lil 

.<Lijj£jl i^j^aJ <Lo-g-9 Jj^- iuaUJI 4^ j*S in J^jj jjIij ■ ...J^i 4 i.n'JLi LjjLt 

4^^a. jl <j jlfimll 4^jj^Jt j I 4^_ > ^JI C^l^il ^ya ^^jJI jl^ 

.Jjj^aj^l .11-T.Sil jfi LoLoj 4 fl l~t o CjI jl n mil <j Mi-T»Sil jl jl^ , l _J^I^JI 

^j"i!l j-a 4x.j)-> fij 4JjS j^jjj^j ijJlia ialj 4_>^jL«_4aJI ■^Liii.-v'jl CjjI^ 4J 4 \ ni'i ILlS 

^fljfl^JI J-olSJI J"S Mill jLi 4 1 mij^cI'moII 5j^-flJI jl> -"jl J > Q*> ^lij .(_gjl.rt.mJl 

5Jl!iil iiol^JI ^Lm.vjl 6 j-* jL oSi dJUj jLljI j 5jUI jl) splJI 

jl j^jUJj .(V Jo^ai £r?"lj) iiol^ 4j_plj CjIjIao j 4^>Ji3 CjIj^ Cul^ 
■ a I" *«■ " joljiJ ^ 1 1^1 ^> "1 4jjl fi mil CjI^j^JIj 4jj1_«ujjJI ■tlni.-vjl jl y\jju jl^ j t-> ■■■_jl 
(_>oji!l j_Jltl jij i<LaL"JI ^r^i-J 4jJIjII ^/aX. 4j-uajSj| ^Ini.-wSil LgJ ^ i^i-^" tjjj jfi 

j"i! Jl o"> < C*jl j^_>^ CjjI^ (_>-ij"iJ1 jl_j tCjljl n mil (j 1 1"% f , J-C. JLaiJI ^Jjlj S^- 1 "^ 0 

"i! pLLIj ^j^I j^> 4 u^jSil jjljili 3» ..Ull 5 jS~>/.iU L^llLa. (j j£j pL^.^1 

"iJ jLiJIj fr l>8-ll Lojjj i^a i >,kll I A jlj°~ -"I jK n <j ^ « I Jfl iii*^il Jl dj j jl 
^J^\ ^jl^J LojiijI^iLiol jl^La K wnjl J-c^l Jl l^j^; jl -iJ 

.4_UuaJaJI l(}ifllj-Q <j Cj imlj I fl 1 <a.i_u Sia j),l^> n Cjjl^ pLi^II ijji j"iJ <Latj 



^JLxJJ «^-a.L>» a ■ r-j J j I Jj-aj 4_!La£.! oji^ I ^ " — ■ /> I « II 3 j I— ■■■^1 oLojiLuui 

4 l-i wmll oL-ai^-a^l j-o JjIs j^c. J-c S-ajlUI iiflJaiLI ^ ~ ^ II J^Jj^j iflll 

2_Ui_uaJI i—Li^jJI jJti jU ...jl j^Uij I >a ^Jjjui ^^J-l' j^lc Lil^l Ofl-uijj .4jjfl ■» II 

LLluj-oj IjSU'.« jjl^ p l lv.l l jL> ^ A." , j-A^'l I ^j^jjjl jJL«JI 3 ^JLlU 

j)U mjl fLi^J-S CjJIj Lo) 6,J 1 0 »*S j U ...jl «.L>3->^ 4j£jJjjI£JI 4 ..i II , - ■ I < a~ jij .4 i ii 0-1) 
(.(jjj^ijjl jjiJI (3 4_i^iLuj^!I CjLa-oLaJ! jAt i^a 4-iSLJ jjj IfLl I -j A i i 3 (_>ujJj 

i_Ll^^J l-^jl L fli\ iijjJaJI t <o^ir. ^.ill jiUaill J^o 4j_ajil j!^!l j<LI 

^"it- ' a 1 1 d »a U'il I ^ ^ II J"iLi. ^jja Jjuol^ajj '4 U . ... » CjLtil^Lfil 4 ■» , 

IjLL S^Lm-wSlI Ci * -ula ^1 :<LaLfc LgJjLu ^jjJI 4 I*. ...^t .SjiL*ll ■ aaljtl 

.d^£ cJSl^l JJi3 Ijli S^^^JIj j^UIj ^MAiJI Ijli S^Lu^l h5 

.f.Li3-iiLll 3 4 1 .uLu^ll 4 1". ...M I ax.1 1 in A ^1 j^ jii^l jU...j l jl£ jJL! 

^JLxJI (j ^j-oJjJI ja'JI ji»l iLo \j •* 1 J 4j£j^>C-^!I 4-i mi H SjiLlI jl <^ 'I ^--oj 
Cj-QiiS liS 4_ij Lo^a_jJ I 4_)^aJal j r\_a^!l jl J^o ^»X._>JI (J-C-J . j j ~- ' ^ i i^-il I U I i ^ i \ fl 1 1 

i(5jLojJ!j 4 .nj'io llj Jj^ojUJI dJj (j Leu) 4 \\ » fi Cj^La-Q (j iij^^iJI SjLi^aJJ ^ryiJI 

4->j ni^ll ojl^j .jj\jjjJI cjIj-o (_£.xo pLaIaJIj ^j's a a II l.3^>«3 5jj(j i»11 

43 1 Jj^l (j 1^ - "jl ^j-o 4 '< i i,i 4jl r» iii<i-> tjlj^- J«j) ^j" j/mIU t 4_ij . a'. ^jjl 

4 . j i X ..Nl 3J |»0 * • 4 'wn 3j .^j..ja.1U. Jyj 4'« ,!■ <ii.n~w^a 4jjLcu*^ji J « ■> j 

(jt — Grammarian ^j^'.ll — John Philiponus ^ jnU ^^a. j^c <dJ 

^aJa-Lojl j^_tLLflj t_y j *>j i > I ■ a ^a"i*il jU ...^1 pLi^iiJ 4 I ^> mil C)l jl flViYjl ijjlj! -j A * \ 

ijiilall S^aiJI Liaj ,_i iiu'v" ifljJuJI ULslj t(«pjfc^"ill)) 5 jii) ifljiaJI 4^^aJ 

4 a ijfljl jl i(_£jljuj La^ 4»±jjJ^JI I 'i n Q j ^\ ^>jl\ liii JJUl j .d^aJli! I(j « flj JaC 

3 Luiul (jiijjj 1 1 h a ilK mi"i Lo£ I fl'^j^ 3 I J " ""' 4^jj*. 4-L a ^ J i r\ ~* " 

^IjiJI 3 l(j mil 4X. j^JLi h 5 m"i ifllLkll jljj^l Cjlj ^L.n-^il jl j)h mjl ^lallujl 



Vo 



^JLxJI Oj>J& £i ill jl^-il 

CajI^ O^La. i_ya ^ajj ill iQ jOji'i ml jjj_a . ( J 1 -> ~i 1 1 1 r* 4jl (J_£ j^t-i mjl 4_i^Sj (_£jJI_a) 

- 5 - . p c i. 

jj-o .plj^jjl (3 Ifl . 1 1 0 \ 4x.^ji]Lj ULLtuI 1^5 I.*-*- 4 o I" ^ jjljjl jj-o a.Lur=».l I (] \t 

^ iStuu 4jLajLoj J&\ jjj cjs-L=»- as <JjS!l SjUJI oljl oTi^I 6j-4> jl kv^LLI 

.j]a_u,J\ 6 Li j 

i ^ -> 1 1 Li^a ta.^LlaJI jj^aC (3 LjjjjI J^».Jj 4_ijLajjJI 4_i j j-lo Ij^-a^i I Jaj fl in 
.^Lij^l g ^^oIslII a,Jfl"ill J£ 'L^fi (JjS flll j£ jllj ijjjj^-u/^l 4 ft jr^ajj £,0 

jjjJI *4 i^ loll ^^^Nl »j toLau'JI « ' ^_>^jlJI e-LalsJIj ^jjiill a.L2 JjSj 

j^i£. Ijj 4(_c;j^>.l 4j_tu 4^1 fi»,i in JJ_lj Jj^-lj .4ji_ijJ^^il 4fljnlflll ^a jAjSLJI Ij U.a ^ 
(j SjSLiil iiS-i^^l! CjLajkLuiil . a I ,7."<l (JjJJjjSlI pLal*Jlj (jj^ i I 1 jLclj i4 irifl >ll 
»n a.ljjj'jjl 6jLc| j_a> 4 ^fl ill j*m> I 4 1 1 in' jjl j-iljAJI (jL^j -(l^-Hj 4fl ml flll 

6j£j11 iiSj^l JloX.^1 j> jrt!£JI Jj.n~.1l ^ Ju V jKj .^^l jiill 

a.*lLuj^!lj 4 ,ir> > iiill CajL^ Q.i~» t 4jJ.fl.iaj LuLujI (J-a LajLtulj c4jj^>JlJI 1 _ j >^3J i^ti'iII ( ^ 

St. Thomas Aquinas ^jS^I j^ o^aflJI -.13 j^lc cJLill ^_>iJ1 jj .<^j-UJjio 

(Jjill 4jI-U .4j<j1j3l£JI SjaJlaJIj jia-ujjl 4n ...la ^HJLj (\YV£— \YYo) 

^ — fr c 

1 ml iiU,iJj /4 « 11 is i .a « II j U ■■<j y ji 6 »p ...lall io^aJajil ^ ' ^ tjiiC ^-jljJI 

4 ■» ) it-ii jJjlIj 4_lxuLuiI 4 I 6 ! ml J ifcl <4 ilo a> II 6J-4i pLjjIj . 4_ujljjJJ I if, ^-Ju Leg 10 j^a 

J^j fl 1 1 i*S Li (j^a3 ^/*_a 4_iJ^j L _joijjLi 4juoL^ (3 ^Laicj ( ^-i_;'s fl n 4 ...\^ > IjjJ^jj ii^j^JI 

,-ial a,LiLjj (^YoA-^Y < \o) Jean Buridan oIjjj^j t>> 0^ -'.a^^ 
^jjujjJj JjAJI (^jJ;!^!!! v "^LJaJI ^ (^Y£ < \-^YAo) William of Ockham a-L^jl 

(jljjj^-i jl ■»") m l .^k-uj^l jKil (_>AajJ JjjLaJI jLEllI t>a I -s i ■ f-. l jij 
a.1 <n-»-*j 4J!Lol (jljJJ^j 3,^5 4 o i > a II 4^^jiJ ^aJa_ujjl -~'l^ .no" J_c. « ■ I ■ a ^ 

ojJjs 2^ > - > J- 0 -*- 1 ^ --i^l Lo^ . L^J 4 i m'llLi «ji_LCJjJI)i y> 
iij^LUJI iL=kX.j (S^joil ^fll-s II i_ijiaJI J-SJj <J I ^-Ijfl II (j^-aj - a a*^ ) 4^x1^ J^o 

^ nifl'il l ^jljjj^aj ^Ai j tJJj^ -(SjJ-Lj ^^ilk i-i^ 4j ^yuj) 
I (j l-ifl^. 1 La-o 4 fl i,'\fl II ^ijljj». J^aJa (J-^J i^ 0 '- 0 '^' i_SjiaJI a.Lol Lmjj <»lj->."H f-|^J| 
j (JLluj^I Ijjj ^1 j^S-all j^o (jLil <Kj~> in dlJj jL^ ^aj 4jl jLil Ssj .Z&^cJlc 
O^j^ 1 1 1 Q I n 1 3 JJ3j cj^p "\ m \ 1 1 pl^^JI JjAC (Jj)^** * *JJj-»^ *Lo j\ ni^w LlLj^Jj 

^jL^j .Impulse 4jiJI f-^giJI lift J-£ 3JJ0I j5j .4^ jjaJI j j.almj 4„l«^j La lljJo 



La JiCj . jlj-aiajL) 4"i » 8 J p ~ ■" » 4_jLfi d " ^ J (J^fc ii-il-^-i (_^jJI » 1 1 (jl 



^ ^0-L£5^J Lo Ijjjll *_1 lllVsl jjj ^^aij i_)ljjl ^yQ ^Sj-LI Jlj-i I * '*'•' ° <jL\JI j 

La^j J jyj (g ti i > _>LiJI ^j-a 4 i hm^I ^jJI ej^jlll ''llfl" m,i d-lj ^-03 I *» A. I ■ . . 

^jjl^aJJ ^ 1 ~> <_Sjua^JI j^)- 0 LaLaj 4_i_i^2 4 a IP's. II <jl-S->_>,5^ 4jlSJ <jLs i^^luj 

j)iKILa. 4jL$_1!I (j «LoAS <^jJI Jj-alSJI 

4J ^1 o"-wl j l _ y ^ J J f> ^Ijl \ VVV ^jAl 1 mjl eLiJiiJ ^i.1 jij dLuk 
aSj <JI-."i inL) iJjUJI jh'ill 4-^j L^ji Laj < mj\ JjLlu_> j^a bat ^^uj^Lj 

j-LjJ! . _^l ^ «j .idJj jji> pLi Ijl ^Ij-flJ) J)l^ » cjjJI <jl ^I*Tm ml Jl (JmI^ II J-u^^j 
oLflj^jijj LLlSj 1 q i^j 'S^-o jioi II iiiij j ^LqIaJI 'u'^j^ d) -0 (_^I-^JI 

Cj-aOflj .jj^j-ujljj (J ^ ^jr,Lu-J ^LjjJI Jj!LojJI IjjLkjIj <4 fll"-^ 1 1 i^j^JI ^l^j^l 

i^r^Lij^llj o^j^i <3 Scholastics t>" ■■■Nj < ^ ■■■'I ikxul^ LLLJ -■! » *i I di; 
p|^w| tl^-dl i>o 4JUL0 j J.Aql jjj-^m L> jjja\ ^ jJI il ^U'i| j Mertonians 

«i ^ t . fr 

4j^uLul J.^j'jl oLfljjjLjJIj ijJQil Jlc. 5_>jfl U cajI^ .i^j^sJI cj'nI's ,m! ^jl oli-Lx^o 

4_iLi^kij 4^j^sJI ^l^jl Ljai » 0 °" S^o Jji! CxSjJI dUj (j 'iliLoi .dJj jjlj j»AalL! 

« p « „ 

ir. pjS* iilq Jai>- j 4^ j^sJI L^jLi Uniform 5-oiallLI i^j^sJI .-sj^jij j»J> .4-. i^.lj 

accelerated itjLLuiLI Z£ j^JI ^1 iakiill ^ <^ >^JI Lai -iLilis 

J^a jr^-ij ^jlll i^j^JI (jr^-vlJI 4^Jaolo 4^j^sJl) <LaiaIlLI jl mijI I i^^JI Ul 

J£ 4£.LtuJI (3 <_U-o JjJLaj c^jl ^yjJI 6 j I \ f 1 1 1 1 :"iL!Lo iOjLj JjJLaj 1 Q~\C,j^u 

Jj*S ft 1 1 jj-a 4 a ifljjl ■ ~. I a »j-«"ll aJiA ■ " ' I •» 4 *U."\ « /n">ft 4^^^ dj->")~ (jl^OJ 

, a%l*\5llj d Ual ...II ^,1 ...-^^|l i^jja. dJj (j Laj 5£jjaJJ 4JJ jj^l ^sLuajl itLvua 
bjja Jj^j .4^^sJI jj i ^i" I 4_ijLjjJI iJK ni'jl jj l^~ ^yaLi. 4j^^oj ,U fl 1 1 Jj-a jjl^j 
^Ua^a 4^^JI 

.j^-ojJI ^-a itj^uJI J-u3jJ JS_uJI Ijjij <N-V J^-ai (j ^jjLuJI Jju-alll Ijji Jj-o Jx. 
^.jfl~) mil JaiJI Lai .4-aJiIiU 4^ J^JI iSljlj j^u p_>5" mtl laiJI Jaajj 

i3j -ij^jJ^ _>lj ft"< '"Li jjl^ij ( _ y jJI 4£.j^uJI ^1 jl ,.r.ll 4^j-k II ft < a JjII 

JjU.1 U-> II (Jlajj iCulj JjjLaj it^f-uJI ,jLi ■ -> l-i -w 4j^ l^laj t^SljJI 

.4-oIiIlLI itjl-Lulil i£ J^JI 



vv 



jjJLxJI Cjjjk _>lS-fll 




J ' 1 1 " t5j-o ^jjij ' ^ ft 1 1 ,3-0 oij-a. Lg-j*^ 4_iAA*i!! 4_>Lc. (j O l_)J !"»"< 1 1 &j-ii> OjI^ 

4 fl 1" ~> II laLajSlI 0Oa> J^. ^ u> caJI ^ >*jJI J^-l jj-o * ' j I La a 4-ijLJI JK niSil OjI^j 

j.l. II K,',K n 

j^gJo Jju Sj^iLvo LJLLajl JLo_.Ii (3 1 J'l'ij j ■! .11 --. jjj .4jajjLuJI ^1 mV^Ll OJ-ivj 
JaLmill jj-ojj ^^juI I uJlj (_yj->-l-ll LT°3 •4jJUaj'i!l 4_iA^jJI j-v---_- 

cjL^. ^uaj .Luj ji j Montaigne ^Liij-o o^La-oj <IJ\U'il j jjSlI o-uljJI 4.^111 

j-4>j _>« Jj_U-II j iijlc ^rii. C-ilj-X-i jjJJLa. j$la\ AS j .L*lVi[ <j wn^ ,111 

4j<jjlaJI 4^.tuiflJ Ij . ,Xl .jll . 1^ i o LiILg-o I 4iU .Ljjl ^jlj^ J^ail Oa-I 



VA 



A * ' « 



"3 uHAJ- 1 



Kr.K.o 




. (<Lj^lil j^j^JI ji^aH ■ ' a * "-jl jj^o 
Cilj «aLjll Ijlj-ml £j\-C. 4jl ^La. 5jrjj£ CiljALa j j ^1 j (d*; > t-v II -.1 ^ IU.^11 > fJ*Jlj 

(J t n u I ^j^JlUlII^ 4j_aljJI (3 j.l.ll-^ (J 5*i*»l a t^l _/^Tinj uiAj ■ \ o iLljl^dC. 

4 nifl'J (jii ml jS^a . LujILi LoLc ^ij^aC ill Lull JJa IjjL) (3 CiLtubLijJI fgjij^ 

P P P P 

jvaLlxJI jj-o _/u£JI (jL> 4 nfl 1 1 4jLls. 5jj^L> (j ^9-*3 1 1 "i S n jiKILa. g> nrtl 

iLSLjj^jS g> nrtl Lo ^jlcyuj 4j| j j ta > j . LLaJk JLC Cul^ jJa -"jl frLij^fi (j 4 > mLtuSll 

p p 
j^j^JLujI (jt J | Cil^al n mil 4 ni > I n tfl 4H J i a f (j-l-J>-i 4j| ^£.^11 Jx. 

<j lll^ftj <jl£ I a lie iMN • 3\ ... (Jl^a. 4jLUI ^ o -ll (j a.1 m-yjl ^jJjJ ■ .j< — I'll 

j il tILa. (jl i'iI'C it I Lo-tfl 4»x<uhl > jJ^I ^ajk Loj .(^JU^Sllj 4_uijLuJI 

^flSljiJI jlj n") inl^a a.1 m-Jjl JojO hi 4 i a I "^jl ■ a j (jLi I * Ti a o iMI.VC ^unl j2 

.ULo3 U^. K^JI j 



^JL*JI cjjjfc (^ LAO ^ 

^ LjLL jl£ LaAlc ^1 m-w^il la j 5 11,1 4_iiuS_> 1 J ^ jLuS ji jjULa. ^,1 Ijjj 
i_i_>LaJj j) >1 JLa. (^jl La La (JjjuJ 4jl (J-C- ''j^-J ij LUUa Jljj 

4 ilrfic. «e-Liajl» 5_>j^a Jj"^"*' .12 . JjU. I IjjJ ^^>J 4iasLoJI ^1 m^wSil ,J-C 

idJj£ ^LjI a5 jjULa. La£ .JcJjLuJI - ■■•->■ II i^>a. (_>uLi3 <Tn I JajS oil! 

p p - * 

■ (dajS mil)) 4 <lo»l 4j ,nLm*^i1 isjoiaJI ^ j^Jlj "ill l_i-v i 4 K nit I Ji>. iflj^la jl 

K » ^ P P P P 

<- C- P p _ p 

i a X Nj j\ \ i^j Jjl J_c ^1 ^iSiau (jl^j .Ja j5 mil 4^_>aJ 4j mbu^!! 

p e p . P 

cLoLgJI d U s *J i j .^jL^jJI gjliJI j-c J j uaoJJ ULo t>-u^!l j- 0 ^ *6-l=*. j_c 

t p p 
L^l 4xi) 

UJ J JojiuJI c-1 U d iLj^la j^j ,2)1 jl_>l jii IjJ .j»jLall t-< idjJI 

U i^Lu^l 4»>>i-,H 

tj-* iJj^' ilLaJI Cjjl^ .4 <IUo (jl aa^»~) LdfrjLj j>j>_<i ^xGJLa. J^. jjJjJLa. j£j 

5j£ Cjjlii iijliiJI ilLaJI Lol .i_JUa ^Jbj Cijja Jjl 4_ujjJ ^jJI tjjj'tjll 

2j-ot£-!l i—i i mil (2)1 ja") * ) (2>^ ij 1 -^^^' ij^j -tjjl-o (_gj"i <xlo (_La_ujl Jl 

dl^>aJI (2)L» j)jl_>IL=>. ^ij .(ijjjLaJl) ^-jfl - ■• H (2>C J^jj-uiII 4 ,.ia') ^aJi i^^^aJI f-l 
Loji ^^"ifl" (2)1 -i-> ^ I fl *^ I iLgjIj 4_i_uj Lm'i! I ( _y=ul_ua^JI LgJ (jj^.i (2)1 -i-> Lg-^^J ljJ-II 
dl-3-l*>*u m^jl J int j5j .SJjlil CiLj" iii 1 1 ,J-C 5 j ' a '■ 1 1 CjIjSJI^ J^jjjJI (ji^-\ i 

.^GJLaJJ 4jjuI_>J (2)-a 1^ 'nfl'i 
jlxLi-Lj .Ji.r>a">ll (2j-a c '(^i-> ' JjLU ^^Ltull ^1 <4_uIjJI ilLaJI Li i"f.l j Jti-lllj 

i- 

2j' y(X. .1 (j^t^-t-^Lo (2)-o (2)*^ o3 j I 4 jj.o » II c-Uajl Jj^-aJ tl^ri-J^ (JJJ-jJ SLuo JjLo (_gj" hi n 
4jLjjLj J-5i ^Oj^ W'lll SjSJI 4^^>a- 4 la-»>'SLo J_>a-A (2>^ ^* ^° J-*-^ jjULa. 

J^_ui jvouj J-C IjjLs (2)L^J .4 a Tia, n '^j-oj Cjljrli J*iL=». OjSJI J^».jS_uj (_^J-a Jl 
4^^aJI ^jli Ji^j a.< kj^fc 4jSl t<2)-«jJI JjLLo iiLuJ.1 Jlaj itaiLoJI SjiU ^LiJ 
4x.jl mil. I S^aJlj 4^aJaIlLI 4^_^aJI <-2j£. ^ Jjl 4j| jjULa. .ji^ujJI Ijji 2)-° 

(.Jjill ^ik t 2^J jJ 4^1 ^ j^jJI j-c- liaJillLI 

c-La- aSj .4 Ij in cjLuLa5JI cJJj J1a 2)^-> <^-lj ij 4J>I ^ (] a'i (jl j»^J-l <2)-^j 

2)^J (*^Lt A a .^^xuLaJI 6 a"i ^''J'^' 4_j_i jJLaCj 4jjL^a ^jJjJLa. ^Laj 

Cil_>i Lgj > j , "° * Ls>la (2,1 jjULa. J^. IjJ i4iLi5j k_iLLi| cjIcLlu uJLla 



A • 




.(JjLLI mil J_c j^LJLi. ^jjLaJ (j Jy»jJt JjLLo <il-<uyJJ ^LuJI J \~\a~\W :T-T J£L-£ 



^jjJI Cil^-ill (3 l3L>^Aj l3L>"° (j^j-^ c^"^- 1 * (3 .iBjJ (j-ajJI (j-a hi' n 

<L»jL$jJ| 4j'ia"JI Lol .J;^=>- ^Sj L^j ^_jjL> mi^II (^Lflj^Jl) oLj^rAll d>o 

^ylll ((jjjJLj jj^Ji) &LJ.I 4 ,i c& j o5jJI (jiuflj Cjjl^ <4jjLo icLxj » I cjjl^i 

Sac Jjl~\> iljlll 4jL 

J^J^t II (j l-i <n I ft <~> (j 4-l!Lo-o iljLLI CjLi J)" mil £-o j) J J La. i_i_)LaJS ^jIjj 

5oa.^JI 4jL^i (3 4x.jUiII iiLmil cj j asj .Y-V J£_iJI (J Sjj^s^oj N-V 

(J-ajJI J-Jj-o £-o 4^xuLu-o drjU.51 1 iiLoJJ .CjUI m<JI (Jj^' ijlajJI 

Cjl.Aa.__i) CjjJ^> il AS S^SJI ll^-S-a-j ^jLfl-j '^Ai .^jUiflll 

(j-a Cil.Aa.__i) ^ Qj J -s *> I AS Oil^ i^^-ojJI ^ya Cil.Aa.__J 0*jLj 4jL^j (3__i) i4il mi l ^ya 

(4J JjLLLI J£_iJlj) ^ji."Jl IAa <_jLa_LLujl Jut IjjLS jtMLa. .1 aj <iiLoJil 

JjAa. (3 ol^LjJI Jjj-s" (J^QJ *jllai .4nhTi.ll 4x.jl ,n"ll 4^aJI Jjfc 'Ld'ib 4»ji/V\ 

^jixlj Laoi mitj (__;jJI tdljJ JjIa-o (3 u-°>" iJjLS-o it^u J| \-V 

I ojfll.uo Lki» (_£jjJI tV-V J^jiJI Jut Jj^aAxui <t iiJj liUi IjLi . N-V J£_£JLj 
itjLuIil 4^jjaJJ tjll I q Jr. J i,~i~> i 4 -> Ti'JI aigj iLfljLu LuSjjall LoSj .Jxo 4J 

4j0j < s JjJjaJS Jut IjjU jjULa. i i^l IJSLfl>j .OjIj Jjajij Xiljjj it .4 nhl'JI 
_]>xu l _y-^^ 4^_^iJI ^ i^^Lttll "'^j 11 CjlyCiLj \l » «" ...I ^Li LqAaC A t^al ..ill 



AN 



\ \ 
I Y 

■\ r 



^ JSl^oJI j jl cl^JI j iLaLJI ^Lua.^1 jl JjSfc J£j JjJj ^aJJU. ^IS 

■Lll ("til (J _ ' ' •■■ Ja-iu^aJI io^ULa Jjl i_S^JLJ Jjl^ 4j| ^T-"^ ^ t^5 <n I JJaJ 

6 j A ^.a.uu Loj-at^a. .4"LiL> 4_o_lS J « ^-~»*>. t <■» Ja^aJLuJI 4i^ui Jjl^j -^jl »_isjj (j 

..L3LJI «. II Terminal 4_>a=JI it ^Jl :^L> JSlI ^j.^all ijjl^jJI it 
fr W & J Lc ^° (' °"-< c M<) iLilll pi uu&\ J\ jJ-xj jjUU. 

3" " ^ ^ajULa. Jjl Llib 4 La fl '■ 1 1 j (.JjLLI l^jj £^>J i_j^>Laj (j-o 4_J| Jj^ajJI ^Ji 
4 -> )Ti iij J£_i ojl^ ±&j .s-I^JI i«_a,LLa « ( Ja.l*Aj)) i_i inn OjI^ 4ajal]l isjA jl 
d_a.La. (j <jl ^>j-i-i ^ajULa. ."■!«-«■ (_yjJI l _ J -<3s (iJM in II ^jlj C-I^JI i*^L5_a CjI j^jt 
4*i il-n icj^uJL> t"i a" > dJjj^j liljULt .-.I »j" ...I Ij Jj i '> . 1 1 4_1o_luI^j laj fl -"H ^jjjI^jJ 
4 '!"■» I ijjLgjJI 4 a - Q a *■ L _ > "'~~' J .jjj J*ill AaJI Isju ^aJI CjI j^jLj J i 1 5" I ^ a*s i Leu 

,1-V J£ mil L>jl>Itl j Aa.L Jajfl.nll 
' II ■> ma llj Jjjtlll f ma II J-o J£J (ic ^uJl) i^aJjil it ^uJI mil Jloj 

.(^JiHo) ojlj ,njj laiLuJI «■ ■■■•^ II 4^ ^a. JjLLI laaJI Jj-oj -ij-ojJI Jya illj^ 

<LojlLa jljj>j ^Ijiil l-it (j\ -^l^ 0 -" j Ua nn fj'jiW j\ ni-^> H 4^ ^a. ^yij 

iiji-ml Jl iijjLJI S_ai i-ojLLLI 5_ai nuj Jjl it^uJI SjLjJ ^ -i^JujJI 

"^jj J-^- (J"^ p "'-^ II 4-iJ-aJI itj-jjl Jn'n'i iii^ (4-la-» II) ^jLtujJI ^jifi^jj Luijj 
i^a ■■' ' mJ iiOaJI it ^uJI Jj-aj jij .4 K m j 4-oa^a. Jx. tJJj^ (j^J iaii 

< c> uj , iLllj -~ ---^ II i_xxua> jitLJI j *j_La NT- Jl tl^JI j £oLJl) 

-"jl Lgj I >'Ci ^^jJI i^j^JI £ ^jj l-T J^.mll (j 4 ft >5" ml 1 U j la a II ij^J .1 j*S flij 



AY 




^jfc I /i*s t US ni i p » 1 1 — > I 4 Lfl tfl~t II 4^^aJI |> (] S |\ Q 1 1 (J-o 4jl ^^j-o ij"^ 

S »j -Ull ->fl« jji iiAikl jil^SlI ,jjU liiAiaJI jlVJI J$i mil (j g-uaj-o 

JLcjfc| ^-o <ia j5 .nil (^^la'AiSl II iiljj ti «4 >5j5~.JI iiiil^JI))) 4j5j5 II 

"il ^1 ,n-yjl ^jl ^yk 4_iiii.iL-fr.il d« ..Ull ^,| ^m^> jjLJLa. j£l ■ U ii^aJI 4^jlLo 

ft 

S^Ja^. lilt ojl^ . V— V tiJ 1 Caj-o 

ila j)fl mil 4^^aJ " ■ ° " 4_3_^jlo .iajfl mil 4_iLaC ~ Q a J) ~> *' 4 i n I 4jl_C- 

~ 0 a ■ ^jJ^Jlj Jgl a m| Ljjjil Aij .tliJu'ill LiS luJ «ljLL» 4_3_>JUS (^Jjj*^^ ^ 1 

4 imsLLo (JaS iilLlj £-oj .jjldLa. 4_ii (Jjj ^L*JI (J IjJj-Sj a! j (_£.i!l JJij <ljll 

l^_ijl^_ill ^_Lc (_£_^a.*ill ioL^JI CjLo-AI mil (j A » i I *» j I ■" f I ^ i<Vi ^jJ_jJlj CjLo-AI inn 

|> U llj Cj Li.ua Lij.ll iaLxJI iS^LaJhj i La. d U -"Ij j 

liljLU uLjl oill ( J-C Jfl ml J[ aj.W'ill ^1 /ii-^.^LI j)jJ-)JLa. CjLluIjJ Jj-o t-jzJ&j 

2 a » \ 5 I I 4^ j . ..a ■ 



jkJLaJI Cjj-&> ^j-tu ji^-fil 




> 



.LgiajiLu fLii! iLiuJlj iiiiaJI j»Lua.^l 4£_>aJ ^yjLifJI Jjlalll :i-X J£ji 
jljfl't iiiL> ,_jjjjLoj (JjLLI ml I Jiml t_y-^' SjiJt (jl jiULa. 

i inu^l jij .JjLLI ^j" ■■• I I Jx.1 <Jj-=LIj bj£J iJ-a^J (jl (ji-QJ (£.111 La jjULa. 
(j-o ^yjl »" m (Sjjlfi ic^uj) 4-oJailo 4^j^j (^^ulol ^ lo <n Jx. 4^>^»JI Ijjj SjS (jl 
(j*ilj . ,_]jLa iSS* 1 " ' ^ (J^ (J"^ Jl ' - ' **- lj[ (i_JLuj ^jl (in (^1) ' " JpaLu 

j ^X^l iiAlHil Llj^U ia^uJL ^Ij 

(Jiau*i! S jii-LO ijjlj (j-o lajfl mil 4-ijlj Ci>»J Ijj <jl ^l"t'n ml J| Jj^jj Jfl 9 ij-iil 
4 i A 4-aji (j^o ^A-il; (jl Jj *il (iLa-xJl) ^jl . n't II (jLi tJ-tSl Sjr\-i-io 4jjlj Jl 
jj .^jLllu L^JjLSj <_>u-l! ^->jlj 45^5 (j-o Jj "ilj <4jJLuj " Jl 4_i^^o 

.l^h-i-na (jl^ I nfl o Jj-o (^jiLi'iH (£j~t moll 4-LLflll ^^jjs ijjl^jl fcjji (jj^J (jl 

^jLluj (_^l (j^jjLoj Ijl - La£ 4 4jSl iixjfcSl 4jLc (j j_»l_«ll->. Jjl-" (jl£ 

^ tf l l^lc 

(jl Jx j^U. IjIaj -LpS^ (> (ykG I o Uy\ (Jxl Jl JJ.I j\ dlila.^l 

(jl^ 4jLi Al^ ioLij 3j ,A a ^jLi 4j| j-o iLijiJI JIsu I3li» JIJjoj 

(jSjl «?4^^=JI (j£: iijjiJI ' «ljLL» :Jljinll (jj^-i (jl Jj *iU I U-^ H Jljinll 

i^^JI (j jftj no (jl Ijfltl »J^a>JJ p ■■■■^ I <L-uijJLi ( _ r »jAlaJI jja'ill (jl jjljH-^ 



j £>_ya Jjl La>l 'ifl ^-Ij LS Hi\ 4~K .nil) I (} » fljlJ 5JT Jja.j i_iH-i"n Jjl JjjJ cS>^" 

Ij^-aij -t5>>'j Ij^j 'i^j^l ^t-i nil jl^-o jjji lliil jjJjJLa. j£i .(Y J^ai 
j dj^Vi jjl t^S-oj ^j'illj tiojLLo j^jj J;l u^-oj "iU (Vacuum «JU>. jj_>i» J 

i fl*il_aLl ) dj^'i < OJ "^j .(juj)^ n^jj£ ^^-2' L° J-" 1 iJj^I J[ jIxq 

4^_>aJ ciLacIj'i's 4jjLjlJI ^LjJI 4 K » i ^ cJlia Jjj^"' <jJ cJJojj -I g » ■» (j^jj'JJ ^j^JI 

^Ja-mJ jl^j-a ^-la-m J-C (_jjjjJ^j ifl'i run iaa» 

pLAs ... 4^^. jj* 4jjr jljJI jj)i.g.aJI J-c ixaljj <JloS!l jj^l JaJ j .inertia 
CiSitajl .j^SII Jl cl i^all jljj _jiLu i ifs j^.Ti'J j .(((jja-jUJIw frLAill j 
» <^"J Cape Canaveral Jl^lil^ S-icLs ^ j»-$12j ^1 t-LiiJI 4 na,,i 

l^Sj n ^j^JjLxtu i^l^J Lo !j_c *-(_5a> Jjl *\ Jaj J s ^a- jlxo j 

JLa-^j ij ^fl I I CjJ)Q 7^" *J (^^J^^ ^AjliXo SjjLi-o (_^a-l (j-o J. ^-ijlj i^>H 

cJLlfli (j j c > fl In i t Jqj ) i ^i II iLaJS'illj 4.i inLlil ic^%±JI J| j»ji^Luaj 

V £ • • * * L^ji jj< lc<5 \ Ij-ijij ^a. Lit ii'iLj Sai <Lu jLaJI JjlLi J03A4JI j>^jf 1 IcTim! j 

Jl » ni[ Jl ^jj-^-l"^ ' l^jl^ (Lijlj ^11 \\ ^j^ll) LiLta.|_j -j^flll £-0 ^fliilf^o Jl (Jj-o 
(]~if j-^u jA_L*j i 4 0 1 (jn tl iLujij ^JjJaJI 1 ti^-iVio jJiC ^^jLfiJ 1A1 il jx^il^j^-a 
Jjl ^jjfc Llfli jjkLuJI^j « j a La-j I !j-C. ((^jjJaJI i_a i«nT>*io > jl.»nl1 ^AjJajJ (jijj 

ijjlj 5^J^ ic ^jjj 4^^a. j JJal! cl <Afl II 4> ifl ml (_jjljJI jj i/^a II ~- oAaJj 4ia>jJ1 

JJj jLu .^>aaJI Jl o^ji^ 0-° 3f->^' J'j^ 4 (ifcL"JI j V" • • • Jl^) 

(J-il^JI j) <^l .Aall j d\ .a ...II J^. JKTi-t.1 iojLLo J s ja.J ^JJlJ LlLul I J^-uu 



jlS ._>LSJ (Elliphical) ^Jaill 



Ao 



fJLxJI Ojjfc ^j-uj jlisl 

(.P(_jiJI I (j"»r.j^u jljJIs (j^ij'iJI 4_ujLa. 

(JJaj Jjl ^ A v tlrJ I Jj-q 4j| SjLi^JLj j 1~» iiij) Jljjii <__>£■ J il >ILa. • i L=k.t &j 

.ijJLiikJI 5JUJI dJj JjlS IjLL JjLuj jJ JjJjJU- u^-lj -^>=>- li ■ >l j^"' tl (> II 
p|j m'jl djJ"t" IjLL Jlj-uJI J^* ^ «J il-ill 4.U fl"i La jLjJ"t" pfl 11 

Jjli Lo£) I La^xetlo LijjLi 5j^o Jji! jjULa. i_9jJLj lj£_iij .L$j JjJ^-J ifljjiaJLj 
d 5 ik II (jj .4aii"iJI iS^^JI «.Ll»I CjJ~> i La J.C. (2 Uel m-v'jl £_e Ui.^ll . 

■jl-mijl (jjjJI (JLlLLI ^jjJjjj <4_iu J-flJI 4^)^. £-e J-oLxjJI (j j il JLa. j o"i <nl 

i_i jvi jl i_sji Siujill 4£^a. jj^i-J La-ii j-uaJ.1 j-a^l Jjl jjJjJLa. l JSL>\ 

4^_>i»JI (jl JaAJL) JAa. OS (jl^J -LLo 4_nuljj 4_»£il O j e> roTt L$jl m-> I I 

(^1 JjSi ,J^J .^_ifl~ ma U^. Jl ioJallo 45i^a. ((is ^veJU iiiiS!! 

d" I -j" uj a (j I ■ .1 Jlj ...II Ijji j il JLa. 4^.lj *» fl > LflJl 4^j-=». ■ ° ■ ^ j I P^J^A ^ "*- ' 



CjL^j^. i A~i I (j-a (J^J . Jaj) 5 mil 4_ujIjJ (j JjjjjJIj iljLLI 

ft ft . ft . . ft M ft 

CjLij'i ml I JiLxil J[ U"* - ^ tZjIjSLll (jl i—iiiuSI 4j"i!^a ■ 4 a 4jjuIjj eLiifll 

^£jJI J-t) tull JjuO Jl j LaAJI (jjJ a Lxij a itjLuiLa Lajlj 5JjLLI 

l^j a "'II iTjIyClLj Jjl gtojj-ujl ^ ■! 'II a. (jLi i(Jjil jljjl I a K c^jl ..."II tLaAi SjL)j Jj-a 
CjL>J)"i «uJ,I Jj-a J$ j_a 4-1 j I ~> "i J$ Jjl Os-j Aj'ilj .4aii^l 4&jjzA\ ^j£. A IflTi mo Ciil^ 
Lajlj (JjK 4jl l^iA.1 gul!u ml 4jLfi -4" i ,Aja da 2^li!> .*«Ur I JjjjjJIj SJjLLI 

Superposition ._..< ^ll Iaa.0 

l^nJ^j-aJI (jLfl 4_iiuljj 4_iisl 4 t o-> n 4^^>a. L^J ^^jJ 1 ^1 ma.*jl Jjl (_>^3j-i (_^jJI 

.(4 I io> U) iuL^lll A ~- '"''II J-C J naa jl Ujj fun j>j (2/JxLva^U-a I I \l->" J^-aj 

ft -..ft- s -.._- s * . 

i4_LxuljJlj 4_iis^l 4^_,^JI ii-ijill 4^_)_=». ^ . A" _..<j;U Ijjl Laijj 

^yji 4_iiuljJI 4^j^JLi a-j .^jji.'i!! (^jfi. Lojila».| ,^a\ a I «q Kl-v". Jjiaj ^jill 

Jj-a f-^1.1 L$-*-S_jjj ^jl (ji-aj i_y-^l' I (j inti Jaj) 5 mil 4^^^. — Jaj)5 m 4^^^. Jj^_a 

p - ft fr - ft 

^L> d oiallo 4^^a. 4jii^l 4^ ^aJI (jLs i J!liL>j .4jiil 4^ ^a. L$J (_yjuJ ^ylll pi ...-^^1 

r^a il 4i jxj ~ aa I iijLjJI 4jla^J,I 4^ >aJlj .4jljjJI ^ ~ II L^Jjual it ^aj 

.0-X J< mIL) illa-a CjLcLo^j^I ^jAju 

5_/lSl1J 4->^al iLLO Jj-ajJI ,j-a S j^S Jjcj t_y^j"i!l £-a 4j i_sj5 ^ill ~ H j>Jaj ji-ujj 

(_$j-ll f> II > .4 niO'i ^Lijj^jl JaJLujI (_5j.ll " ■■- II LgJjJLLiol l _j^-l' 




.La ^Lijjl Lliil i _ s _aJ 1 - — 1 ijLuil JjLLo ^Ujj^II ^LuJI JjiLoill :&-T - 

i>JLijlj jjJiIxuj j (iiiliiJl j Laj3 AA) 4£.LuJI j "iLxo "\ • j> U ic^^l 
Ja'i'ij mi ^ ma. II jjLs t (L«as "\1 ^Lijjl ^j- 0 Ij^j ^yjJ! iJLJI lj-^j) J-^ ^5 "'.'^ 

J-c. ^^aij jA\ Ijxc Ji^^Lllj -(V*^ ^ x ^^/f-" AA ) 4^-*' 

ft _ „ „ t- 

(ii 11 ^J-o .-.51UI ^lJ| <Lu=L<3 _>JLs .1(3 .ufl't d 111 (^j^Lj JjLa^k^al^j .4 mfl'i 

Sj^jS isLmi Liiil i^^aJI J-t SjjLs lj-^j '^P^c ^jj'^' ijia) iLLuxi LgJ 

j» mi-w J-C. >U'." ^ d ~* i"'. II ^jj) Jjl ^, i^il jjl ^^o) X j< , ^ a 1 1 4 ■ &_^_fljl J*^L=>. 

jill j .Lis 

5j-n .nil 1^5 ■"" (^L!Lo) 4_=*Laj J^. d a s\a\\ 4^>i=>. ^.jfl a n <iL!j£ jjuULa. 3^ 

i 1^.0 in" l _ r A>J (i«LiaLo > 5jli) I j'^j^ i^LfljJl " 1 1 ^j^ji] ti in (j 4"i n 1 1 

, (jn^ Mill 4_>J^jj3 <L>_>Jaj ^ijl_)L-o jA> > LaS <i <,!,■%"> "i! Ij^Jkj 

ti Kj'iKjU |iJc jU', j jaJjJLs. pLajhl mfi JfU ijjLgAJl 4±u^J.I OjI^ 

^1 uiV^U ^IjJI jj .^>5 H Sjii J~>.jlj . pL-i^l U« ..." , a.< U . ■ 11 1 jii. jii 

1 4j a 5|_LuJI ^1 in-t.'jl Jjj^- J lo -"jl p iflil a a J ' 1 a " i a lzH J^. IjjLi jjl^J dKj-^" 1 1 

^jij <clJj . Jj->.m iL>^iJI Jli3 IjLL JIJ-lu (jt ijLa-^l J-c IjjLi LaS 

^AS ^jJI ^Jj4i ^jj^Jjj ^Li-ujJ i^jixu La£ j .i^j^JI JjJi. 6JjJ£. <(ljLL)> J) >1 >l La. 

■ JajS mil i^jjiJ ((IjLL)) 



AV 



jJLxJI CjJA 

,jAaj (jiiSlii jl c^jjj^aJ' j-o 'K >*>lf> Jl ^Jt ij tlPjjj oL&aLuj-o "LisLlo J^a 
J) l-i \ 1 1 J .1 1 cT\ 1 1 iSJ3S~^^ Cy* ^ ' ^ ~> I l~*,j . p I » 1 1 4 i'i ft jJI oljJ^lj I j l-i -> 1 1 

I»_luLi isjjjii.1 cjLuuoLijJI ^^j^i (3 4\<nr>">I.I j^j-a'i!! Lo LLLujI ^ p q \ jl 11 j-oj 

oLcui)! nil JjAil I A 11 S.Ti ^ JflJ <_r*"^ <.(J^al*Sj.H J |J iAI o"ll t_j| <n-vj 4 « I « 1 ^ " II tLm 1 1 

(.ijJLill J j 1^1 all Sjli. LAjI a,Ufl.o oLiSLlil jj>*?>"> m j) .Lg_> ^La >-i-i£j ijjjjj 

j-o^kj La j'ufl Y^ixJl j ^IVil I j* (jLyuLul (jLt>j Vi mi 
t"il!Lai .^yjljfl") ml 4j JLSj JjU'llI Ijji jli li-aLt S^ifcLs L4JL0 ^y. 1-^" ... ij i.jjLaJlll j* 

Sjx. j« I *>-^ **.". ...I |j| 

I *> I <r\ -> jij .^yjljfl") m'jl jjlilU ^ <nl Lig-i <(_£ji»."i!l (^^ajjjJI jc AjAaIJlII 

^ '1 ■ » " d ■ '"I jl ) o I ItJ-i 

— > o*u) Francis Bacon jj< m (j"j nil .nil ^j.U'.si ■_ a ^ ...Ijall jl£ 

^■llVwnl Ijl t jll jl jal«.> jl^j .ijjl jfl'wn^l iij^Jall 11=* iLj-i IJ^allo (MYA 

j\jljiLll ^ » . ...a i juLjs ^ J ' "^J) A Jj-^ 4_^.Llil ^jM 0 -«. II . 4_gjUo j I . ...Ij 1 ^ > "i 1 1-~>~ 

jl 4.5ja-> J^^il (j-o Ln'ni -jLa- 4-w>ilj ^^ubjll ^-aJi (^l 4j»jiUll 

4jLujIjJ jiiuu (3 4^jjJaJI 6ulQ_) jjJ-xJI j 4^oL& oLaAl.ino 6JJU1 ^j)>Luj JjB jj^-i 

c- t t 

>4iU II 4ilaal Jyi ejjjh ^1 j-^ *«_« 4j| dJj^ ^Bjfl'. II (j-o 4jLs i4jjLjjj 

j5j .^yjljfl"" <ii*jl j~Call S^oji O- .' 'S'wr^" iajji-oll 4jK II io^JalLI _ ■ J\ SjLc| 
. U5i ^'S a"<ll (j-o ^ \1& JlC ^J""JJI j-a J&\ IjLalcl a-alcl 
<^LlLl (J-o c-jjUnSjl Ijii (Jj .(J'jj" <ii*j| ^ jU\H j^ (^ojLuSII >i>Sll ^^lllj 

j,UJ-i!l I_>i3 jl ^xjLUI jl t^il ^Ij Ijl «13£aj .^-^ jl jj "i! ^^1 

- « ** & & 

<3_^_i^ 4 . . ■» ,m LijJ 4-ijj-i j o l*i Ll£5j_ > c jj^Ti hi jLaJ"5ll jLi idJjJ 4jL ' H 

OjKjJ 4 i'iij ^aii^iJI . flj ...l.nll j^ Lojj J^l r. ,,NI ^U'JI LLft > v^*. PjILs 

jl^j .iJ-i!jlu:-i!l iij^kU jj^oliLl ^^sl ^ (MY.->o<\i) Rene Descartes 
,JjLL^ jt ,Ja ( V jUUI dJj j Loj) oli^HI jii^i c^il Jji jl ja".»j 

4_Lli ^i. [^jLxo 4».i^i j« iaiLs Ijjj jl tjll JlC jl Jfl~)Jtj CjjKjJ u^J 'UJ^' 



AA 



uJ I ^ j^jJ^JJ I** i i l *s i n 

-kX-jJI J_c.j .Jjj^-ll 4 » JjJ^lJ iJLklo iSjjJaj lg-Lo I U\l JjLkJ j»J <Jua"il1 

II j^jJa) .-.1 1 . .^j IIj 4 a < 1 1 1 a 1 1 (3 S_/vj^ 4_oL& ol n^l m n ^aLuj ojl^->J (jl 

J-C 6jljv<al ^.jj-iuj 4jli ,(jxj I " '° I ^ .^.al ... ^lll 4 \] J~>"ll d ■■■ j II £ j 1^1 (3 

jJ iJJj (j LoS t 4ln-fc^LLI LajJ ^^liJ ^ylJI (5-)L»ll Ja15 jjjlj pjjJI 

. ^jL_i_^LflJI Jjj^ II Jj in") o ^_Luo_j J-C. Jj i^-i^t II ^JslLuu 
■ 4*\ \-s, ) 4-J*j.ri 'i'*jlj d ^ "■ a » j U 1 1 L/ LJ ^"T' ^ ' (lP J) >' ^1 ^ ml j»LS -AJS _o 

JjoZi ijj-Lij Jl J^uxJ I ^ '■ " 4ji_uJ.I 4_i£-_ojJI ol lr>->^LLI L _j^-S_S-l Ijj AS J 

<4jjJaj J! 4j^aj Jj-xuj .SjjfcUaJI .._a..^> Jjl ,j£-ej (_jjJI j»L»JI ^LjjiJI JjjjLflJI 

^1 Jl U'H Jjjj^ JjL^j u' ' -£tZi (>J IjLs .4kvU.L 

LajL Ijjj 4jLijJaj ojl^ .4_oj*iLI.I ^.-kIjUII ^a-Lj ■ ^LUI J-C. SjjLs ^ « ■ ^* 

is \ > jjhlj)l~i i j 1 1 d U . j* " A, ~ ,-,'iKj t(4-oljfl" ni*j| 4jLi^>JaJl) ol lr>->^LLI {_ya 
, \ 1 , \ -> " (3 (j^-O^^T-^ 3 ilr>~ Q '^aJI (jl tl^ 'cP J) C^L> >^2j t(4-J*j.ri «n*jl 4ii_>JaJl) 

.4 « i jUII iijLiJjiiJI (^jljill 

d ■ ■■■ ■ II ' 4_»^j _j j^<o ~' iK ^jjlj in a < ^j^aj d U ...Ij 1 I ^ *j) j > »j j il >IL^ ^Lil 
ol u>>LijJI Ijli (jiijLlj jjl Uj-ac j»j"iLJ.I <K >')K >ll ^ 1 1 4a iIjj (j (jjjjj-l 

.iijLjjiiJI i^Jil^ill i a »o 3 ti 

^ ul->" ^jl Jj^-oj ol i i<->Li^JI ^Li »oLfi , il-aj 4 l^i \"ij^o^ iojj^o 3^ l^^^- 1 ^' 

JAOil 

^jC jj^l I jfljf. LaK 4j| (Jjkoil ^ya Jlj Lo nJJj ^js j .4_LiJS .^H ^ya jJLxJI 

Ijj^a 1 nKj ( (( . ^. j (j Q o 4j| Jj^JI J^a^*- io^a^flj.1 ^(X. fLui^ll jj^l)) :^jlj-uijjl JL5 
. 4 0 i f^aJ _>jSI ~'l > ■ Jsl II ^ « « jji-ol iLIaLiJjI^a Ljjj^jJ ^j^a^JI ^jl 

(3 o"^-iiII ,>a ila jl Sj J-> n 4.K iii n Ja. jjM d^U II L^jLi^ (3 <LisLi jj| o^La-o 
^ -^11 J*S inll gl">\"> ml J^. Ijjli ^,1^ ^jl a'*s J» flIL l"-I^^N .tLlJ^I 



jJL«JI jj-iu jl^il 

( _ ) ^5Llll ^ Uo II cJJj |j Loj ,d . ... II JK m^lL 4lijJLa i_i£lj5LII Ciljldl 

Jj * ^ * ^ I t^"i ..til 1**1 I *i ■< l j II d * i » n d t-» i . .i i d IJ 4 ~* I I 

,jl 111 Jj <Llojij LlK CjLj-uoLi_>JI J-fc IjjIjXo I jl eTiC.\ ^gjj-uij ■ Jajfl mil 

.,jja-ij JLatl 4 in flllo i_|^l 4(j-iJjJ^ (^A-J-ubL)j Jjjj^aJaj Ji^Jj 

(SjJJ^>i\ (j-a iJK-d^lj iijLiJ^I ol^aJI < Ji 

d U> . . 1 1 j i d i .,, II JK-di^l <_Lufi^J ^iulJJ d ■ ■' v*« ^ II »_0 j< II «^ i * ~- " I LSjJa .w'i Jjl 

Ji5 l^r\j£ JJ-^ J* ? " ,d .KU~II a ... t' t< j II . ((jM^^llj) 4j ir»LjJl ^jlxll 

4 l~i ml^j 6Jfl all ni*jl ^_ya d U < ■■■ ill JK iVi^il p l^i a n <_S-uaj ^ji-cuj 

iljLcaj S^jIjJI i .Sjjiic iiiLoL "\-V J*s .till LiAajj .4 j . ALj_jJI o'iljLxil 

^jjyvAll .I4J c5J^>-" «-ijuajJI ij (IgJUJj iCosine Li=». <Sine U.) olilill 

^^ia- jl (tj}!jL»-LI) 4^^-11 i_aLuay})l tjjb J-t Jjj^sJI ^ji-aj i_fij£ ^ j a'l jl Laj5> LjJ 
Jl*\ in'jj II i_aLuaj*i!l 6JJi Jla t>X.lj (j^^Lj ^1 jji j*^-^ .(JaJLJ i_Li^ 

Lj^ .2 Ual ...II j 'I ill ^ tjLtoljJj tJlil^j^JI LlLiillo &Lulj 

t^jjajJI JjLS-o 'kc.j^uii j'-'^J tJ-C- ^J^-ll 1 < irij CSjJV^' (1>° LiLia-l 

-l^J -U- 0 ^' moll (jjLiJ f-^J (J-*- CS^ 2 * - ' LjLj>.lj 

(j-a |j< K <~i 1 1 (j-idA oLo-uj -I^jj i_|^l ij-* 1 4 i iALi_^ll ol I'iS'tll (jLs iL^jjiCj .4_ijLjjJ1 
J «K" llj J-loI a'lll >_il m-w ^ijjL) i_S^^jL^a & j ■ -~ij " C J>^- 4_uLuJI j^_jjjj_)JI 

.itjJaill 4jK II iiLu-LI jj- 0 ^' J^l~a^o it ^ujl 4^.1 mil JjLSj 4*li-oi 

^j.oL^I ciLl£lll integral calculus JolliJl ^1 ^ j^j* Jj^ej 

(jLi .JjJ-Lij ^ d 1 1 1 1 " d ... i'iA^ d i .Xl ij 4jjl_XA 4j ■ 1 ■*■*!■" 4ja-l mil 

p _ M 

J-i-a Lai iii^. it_^u ^J-C JjJ 0-°3^^ J .' ^ ° " ifiLmjoU ^yjLuJI ■> -"_;|l Jj-o 

JJJ*>"J 4j iriLjJI pi i'iS'iII j c-^jl ■■■"II ^jJsiJUlS JjjajJI JjLLo it jvAi ^LuJI 

.(J-tiLfljJI > > I I II -* . 4_LiiL)j (Jll'iljLxA I Q a (_yjJI , - . I 1 '1 ^ *i II Jjjl 
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x- + v- + ax = a x'x 2 + _y 2 
p = a(l - cos#) 
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x J + y - 3axj = 0 



W. A. Jjijlj^. {y> £jj*z>1>) CiIjLij LgJlojj LI i^uaL^JI cj^jLaII r^-V J^-i 
J^blilJI >_il ,n-> ,W. R. Longley J^j^lj <P. F. Smith .Granville 

Jjlj y^a. idj^jj^ .Elements of Differential and Integral Calculus < (1 _UL£jJlj 



jjjiG^^. ^yjLL'iil u-i j) mlxfljlj cjL) 1,0 Li jJ I j»JLc Jlj " »[ J| <— ■ '"' ' j 

J^liiJI v Lx^ £lA^I (WM-M£l) Gottfried Leibnitz juu.'j 

ft- c 

lj (Jj-k^'j jlii^il j^jla J-S (jjjfj (jj^J .(Jjjali.il I <_jl rn-> I I (j rufl'i 4jjxiLuSll gjLlill 
jjl*! > LojlS 4"! ^ I"*." ...I ( j^ajtj J I Jj^djjJI ( ^ya dJj 4'i*\ ^ Jj^LjJL) iJjjaLijJI ^_il f 1 > — w 
,_>ujJ J«K"llj JjjaLfljJI jijaj —I jjjj .^LjlJI 4_ijjL=JI J^jUj l£jjl£ ALi 

(j^Jj ((JjuSjlIIj (j-ojJI JjLLo isLuiil J| u-°J-l' J?LL° ifcj^uJI ^-"o u-o <taj».^UJ U5 i 
| _ y l!l oljo^ II J^. ^ 1 Ujj .Ojlj Mill ^iLa3 oUjI ^1 (3 dJj£ j^i*^ u' 1 *>j I » < .<LLa& 

4^-^lU iiaSJIj .vector quantites i^JLo oLxoS l^l^i-oj L&UJjl Ij5U'<a 1 Ul" 
LuU < Lii ic j-aJI jl^Lo Li j£3 Ijli .velocity £c j-aJI 4-.~ - <mh! 4^^JJ iSil^ll 
icLmJI j "iL-a V • ic ^iLu3 5jL> - II ^jj LilS IjU .speed 5x. j^JI Jl ^ryiu 
.Velocity 44^0 ic j%u L$jl Lij 

.lillj J^. jiJ JLLo SjiJLs '4 j ^~ 1 1 /s.v jll 4(^11 ^tt> A Q -^li.1 ic j^aJI O "i ilj 

^y> 4jl_ia Jj "il LiLaJllj 4 '■ i » a OJ-Ju LgJ <jLs iLo ^ m-> (3 5 -J->Jh Loilc 

sUJil Jjj-o 4j Lajlj (^LmJIj v.Aik^il) ^jLul!l <JilL>j .^Llll i_Lu=^JI 

I (jlf.^jj CiiL^ ^jJ ^Li. i4j_jjljjl S^^iJLs >l IK tfij .4 (j aJLo 4_toS LAjI j^i IjJ tijota 

.j^ilJI ^jlj LgjfcLaJl ^ ic.jLujio 4^j^». ^yi tiLiLi 
fijii (JiLo ^ <1 ml J . l-iflt IjljiLo i_i I Ull Lojlj iljiLaJjl pi \ <\ < i\ \ u Anj 

p nn II 4 1-< a .Scalar quantities oUJl "Ij «oUJil Jl ^ Sj^d oLlqUI 

i^Uj£ .scalar oU^I ^ ix<^ Ijjj 0 Uj;I JJ ^li->i ^ ("iila ji»iJL>) 

i^kjjj 4jlijq'\ II 4>-^ .nil (^^=-Sll iliLoSjl ji '^"j oLaJl *1j f mi^ II J^ia 

i^j^JI Ul ^scalar oUjI "Ij iiaS Speed oUJll *J_> i^^aJLs ^ Ilj 5jl>iJI 
^^£11 JL«il ^fli^ii 4^ ^aJJ iojSLLI i^sLiil jSlj 4-.- a Velocity 4^,111 

4 q " ^ CjI io*s ~ ~ Jjl _ ■ ''1 1 ,j-oj (CjI &La-jl n iaa! Jj ^1 LgjLs iS^J^il 
4(j -^lll ol II ^lj-%1 Mil J| i^LaJL 5j 4jIjJ ij^. (jj J-iJ (jl^ iLLa.'il (_£jj-"J La^j 

.4jL1»j 4 ^ ~ 1 1 pljn^ || JLi-j^! iusiLi. ilaij ^JLSl oij t4^j^> II 4a .^j (j 




A + B 





(-) 0) 

t ^p " 'Lj ^Ljf 1 q lA-n") (j^-of <*-jLi laLaJjlj jlaLo IgJ 4g-^,"ill oL^-ll 

jX^_uJI fcLajl Jj-ojj . 4 -s. " 1 1 jljjLo £A * d "'^ l-ta^ . ...I '." .j .V— X J*S ill j 
AjJH "il ijjLaJI J-C (J^y^i <_jjJI ^kj dj^L^JI oLiojJIj .aL^^I 4_uilj 

£^>lsJlj ^na II dJj j Laj . ^Q^"' 11 Ciljo's II J-t t£>»-J Lojjc ljj£*" 
j« d iQ X LIjLlj i a ■ ^ j ^1 ^fl'v.) i<LJLL)t Jj u^flj jj J .^-.all ljji> j .<_i^-"^JIj 

J-C ial fl ^ II 'J-=>-2l JjJ j Lao^-I (_>ulj ^-r-ijJ _>>^ <j* Q ^ "' a £ lj .pi g ?> J II 
.jr^.^1 (jojlj Jl Jj*i!l j\(3 mi l JjJ j^j-o ^L^j Jai>. '^ flfl? , >'J I (] ft l 7>"' l 

(j ^-J-PJ-o Lo^ tS Jjfl'i 1 1 pi g a3nl I ^-a^JI jJj^aLa. <L^JLo ^>_a*S)l * g uJI J!L«_ij 
(jj^J i Q a o-w Jj-aLa. jjl Cil(j ^na I Sjryil ^jlliJI (^O^-l) .(*_i)V-V JiJuJI 

(.^ II jJj^aU*. j 0 n fol_m (_jjJI jjjLLLI jjji jlaJLo J£ Jjjo jJLual IjIaLo 

j»j£. j (\VYV— \"\£Y) jjj jjl ^ ..it ol o aI .no 4_iLaLlL (JjjjLLuaa ,jS)l jj-- *■ 

j\ l^f.l (^^-j^ t>*3^ JL&C-I JIaj 4 5j5 ,a Jl (jj , J i/^flll I jji> ^j-l^j-o Cul^ ^yjJIj 

j iiJLil 

I < 6JAa_o >i£.l^5J LLSj tU» j jAjj ' ■ ^ °~ ^ J-L<i j j ifljj icLu 4_jl^i 

^ 3-ij J^SI j5j j»L«j j 'I 'II a. SLsj ^1 1 N "V £ V j jjj ^jl -» ml jJj 

(j ^-^J LaAi CiljJLjJ <<LoL& 3->^° I (j 1 m jj jjKI La. JLacI 



4jjl Afcl inn 4J^>.lj J£ Cjjl^j ■ i J I a 1 1 j 1^ ■ I Ij 4_i^aJ.I jJkl^JaJlj lIj L> j-^a-iJ jj 

.£ljjIjJI (j <Gjl^o £cixu/ll 4_jil£ <LiaaS|I iajjac. 

i£±ijy& 4j_oLa»j jl-v"l^ll (^-aj aii 4JjL3.il 4jl_ijl£ J o^! I^iijj -4j nin mil 



Lincolnshire jji ,v.lj<\K Woolshorpe ^j^Juljj j 4jLl^i Sj^L <ji 

(j^tliaJI ■_ • » "'") Li^_al 3 ^ .'^ 1 1 j^jfiliaJI (j-aj kiilj (jl^j i4Xoj}|l 4-ol j-o (jiLc. ■ "■ >-- 
_£J^JI Jjj_>j»Jlj ( l ^_aLc (J j l ia r . 3 L*Jj».j (j-iil 4 0 " ' ^ ^ * * " iJl?^ *Lsj 3 
4jJu 5Jj£. 3 N V Jl Jyi Sj^-flJI (jjJJJ ^Aftl .,JjjJ jihtfl JlC. ^yjl (_^iJI 

4_i j_Lij 4.C.I 1 1 ^-1 1 jxlS AS (j-\_oLvll jjjjjk J^Li. 4jl ^y&\ ^t_ubl^JI jj- 0 ^? • *3 i-olj 

J^lilll LjLuia. U'.i ^LSj <cjIj<^L ^1 3 binomial ^a^JI ^Ij cj^jLsII 

4_ujI jj lj->J (j^Juiil jxl im L) 4JLa1ci Jl (J A I t*jl g- j l Al l J (^jJj 

<6 j^iLw JLatSlI t>Mt> ^1 j-iij jJ .^LxJI ijjjLJI tj^iU dJj 3 -Ky-Kjt I 

.jJU SL^. 3 ita.Lljl ^I^c-Sll 

431^,14^^ cPjf^ JLa^-Li I^jIj-o Jsaac Barraw jjL> J 1 ^ jjd -"^ ^LlusL jJI jJIx. 
Jl (^uj£JI ^-jJiliJ N"V"V^ 3 4j j^LLJI ^LxiL^I ^ -% Tu 4jjua. I^jIj 

3 6jJ mill Jj'ill t>*v> 1 -' J'- a£ '' U^JJ^ - ^' j il-^t i^ll f-LolaJI (3^" ani^U^ .4jjja_i 

j^uJ 3 lj ^ " ^ d a ^ II ^^jj^jjj lJjjI La jjjlx.j^uj .cjl-^jrLi »jp^ >1l Jl t o 

alchemy c-Lmj ,.J1 3 43Loljj J[ .n>lj ^Ijj -ij*^)!! cs' 

(.IjJjulLo I 1^. who (jj^j U^) J '? pLujI Jl_a^lj iJj^^Jli^Ulj 

Robert Hooke J^a cj^jjj (>a 4-0I4JI cjLa.Jl2ll a aii ^Lpljj \n\ij 
4-q^oL ,ii Edmund Halley JU jj^ojl ^lall 4a o.^ ^L=»JI ■'■^"j 

aLq oIjj as (_^jJI K «M< .1 1 3 4~i^ ■ plgjLi (jjj-^ |»I-S ' '"II 

4a <nlflll 4 j iAL^I ^jLil» :4j^a>l 4JLa£.l J&\ jij \"VAV 3j .llf^J ii*" 6^^^- 



jl .^'-U . ^j-o^ui j t Principia Mathematica philosophia Naturalis «<u» nkll 
ij^LJI iLj^l £j-o_=» ■_"« < v"» LaS a .-..-.Mil, lly^n — principia Kndj^j 
[_Lu«JI Lqjjj ' iSj~~" ' ^ ijfl •» II oljLa-j[ .Aa>l 1 1 '■ i ^^J! (JiLojj .oi^aJI viLl j j 

f>_)K»]l ^^Sjlll ^£1 4_lLa£-l Ciil£ ji-a <ijUj £_aj ((.iflJLajdl i_flL»2l ■ «al 

^IjJs) iii^ 1'"^'" _^loJ 4 j njjj &jLa-j| ^ (_jjJI jS-flJI J^-l 

LoLqj (jJj-u (3^^ AjLgjJI .^j-il! ij Jj)S'ill i^Luj _jljJ Ij^a-aLe ^-ual ^ajj i(^jjji_a£ 
"i! SjJJS lj_a iS^js^all 4 i*s 1 1. 1 4_uuiaJJ Lijjjj_) ^ m «-> I Jj <4" < <i in I^A^ui ^^a J-C 

Voltaire ./y-l^ai u^j -fc^jj 4 ^= > -' ^l ^>l^j if jLr^ 5 ^ ^j^j ^jJI 

^liiljaa. ^jjjjj jjl^ Lalij 4 4j ^ »••> ■» 1 1 Alexander Pope jji.n^llj 

jjLoji,LuII Ssj .William Blake cLL ^LJjj Jonathan Swift qaj^ui 

M> » ^ . » t 

^ SjJ^. i=^^o jLii_,lj iflilj^aj 4jLa£-l vliXili jij i ( J'JJs'^l J^. ~ l« II j iuuil 

.^JL»JI ~ Q a J^. ^,Lmj*i!l Sjjfl ^ (_)0^-J La-ii Jjl a*>ll 

t ^jjjj j^La. ^LLiio ^j^LuLj iijjSji Jpjfj I j^'ij ^j ojIS 

^Ual La ■ a ij ■«" i ^LSj iCj Lui I JLs"i! Ij aj-ajLLu'ill kijlijjjijJI (^-o Ijjf- ^j-" jij 
4jjjl^5 lilJj jjo (jj; ^derived (i4HAa»j Fundamental dij^uLLul oLvoS» 4_ik 

^5 U'iM J*i!jlio*i!l 4 U ,mI^j ,-■ i"tl iiilJj .u-ijLaJLll f-\ j5"> ni^l J^. <UjLS I^K 

4*- '''Ij'j 4jLfljjjiaJ ■» '"■ 4 Ul ,,, . i all'tall ^4 . .Ull d .1^ tl Z£ jaJlj 

.4^^aJI 4j_uiaJ jjL>jj Jjiia Jj^-lj La i m i ^ I . . X \ ]| . a°~j ,4^jaJJ 

£-a iaifi Q->J-> II > II (j "ill ^J-u i-o^iaia Jx. £j\ JjOaJi (_^l J-^J i>-a (jS-aij 



■\0 



jiJLaJI ojA £-^- UJ ^ 

CjLoj)IV)fi1l 4 i m'llL) i^ii <LcLji ."■!■> » " II fcjjij II l*V i'iK ,i 4 > I nn II j^jiaJ 

1 ^ - . . . . 

^ 4\il"i*\ II ( i ^v^i Jj^aLa. LfljL) I ° ' ^aJI iSjLLI 4.1 o*S ) (^jj^ojj CjLiLijJIj I Aajj 

(jSII I j Jf. 1 ■ " — II Ijji (3 (< ^-^5^-^) ^ » 4_u^J1 bMb i 4 i rtlj ~ '■■-«■ II |% -»■ 

j jx^ix=JI ^ SjLLI iio£ ,_i J^La. L^jLi S£ _^*JI iio£ Lol .mass <(3Jj£» 

vector 4 a ~> ~> a dU.o^ — (mv) ^'H <Hc j ijj^i* 4"il"i< ^1 — 41^ ^ 
ic jvJIj 4l"<H ^ J£ ^Luuj .momentum «^i».j]l» jl _^JI Sj^b ^flm'ij 

tj ^jjs ^ * <Lc J"-"J jil .ii"ij jl «Uf \ • ^Jl Jilll 6jIj mi .4^aJ1 4_ta£ (j 

A£.j^u &j\ i K-ill 5 j I wiill I ■"*" ' . j i ^ 1 1 5jl i mil > g t ■» inl (j^j Jilll SjLuii 

.JaJLfi . ijGj^ (JiLiJI SjLi-uj ^ya 

vJu^lj 4l'i<ll j iLuah* ilol^ gj.^U^ inertia ^lill jj^all Ji.jl jlj 
L$jl J_c Impressed Force i^^LLI S^LII ^Ju^jlL ^jjj a. Li Ca^-Ij Loas 

jiij iSjLcj .|% (ii-^J.I (a^^aJI ijja^) 4^^aJI ilLa. ^^-ij jl ^jJI J.iiJI 

Jij .a^uaJI [JcJl j) (j? Lol L^il J^: J^jSlI J-t iuia^l e>j^\ j Pjll 

(j-o J^-*J (jl (jjJ <n-> H 4^jj=>- aLaJil juu (jl Lo 6_aiJ jj^-all ^-o 4jI (j^J-ij >— SjX. 

dJj Jlloj .centripetal 3^>oiJ i^iil s^ilL S^SJI 

«4jjLj)) icj^ajj 1 1 1 *■» 1 1 j^aJJ dSj .6^>jlj (3 J^J , J J ^P^J iJJ ( ' " ' '"' " ) 3iJ^ (* '""^ 
i_i I "i">J ^jLuijJI ^^jj ^J-A ^1 ^"^1 ^ y <*>ll .jljn" 111L1 j\ i"\ 1 d <\ I ^ " I y| 

•>ijJI (>> i-^j^ftJ-l S^jiJI 4ji 

^ f c c 

iLLs (j^aij (jl Lj jl!a-o ' «4_LxuLxu , i!l 4jLio$» dJJj JJU (jjj->j (J-=>—ll 

.UiJjiLLj (^jJI (j^-s mil 4jjjkjJI ilLiJI ,j£. 4 Iflj ,,no L^jl ^1 — iitajijjusj (jxiLii! 

(JjS-J iolj^ II ojji ^ jjc S=JLk dlla oj^f u' ^-^-j ojL£ (dLlj j^jij 

^Ll».l jij .tUxuLuSlI jliiSlI ^ya i^oa J^C jj-ual J^. UjLs jjJjJJ J^L^JI > .a.rijjl 
^Lflj ajji L^jL^ 2 !".< Ilj JjUll j (j-ojJI •d'>..,l ,..^11 .-.I »a< II ajji Jj'ij Jl l^aa 
V^.VV) ^Ij iiilill ^yi Alj.laJI itaJjiJI CjI^jJIj .ixxuLu^l ol^jJI JjJj-aj 
pL_^^JI ituljj Ci i ^ajj jij .ujJjj^JI J-c »((JJaj Y,Y ^jLuu) jl Hj (4_u^aJ 



(jx^J^SJI) d v *jG^ ^ ^"**v *<H i^jO-iil-LiJ viiiLujI ^'no's JL^j[ S^j^v^ S^l^aJlj 
:^iLoi jixtuLiu^l cjLlo^JI J^Jj-qj ^^k^l ol m^ll J£ J^c. ^-iJtlll <3-°j 

4^^aJI 4j^£ jljjLaj .(if-LJI ,3 Jj^) ^jJI JJ JjUII i±xuj£ i^vjjl j^jij 
(•l>°j>JI J| JjUII 4 i „i'i ,j ijj^A^ 4 |V\ II) i^^^jjl ^ jlTv II ,_> JjuaL*. jJi 
Cil la'vll J^Jj-oj I Q '"~ i»"ill (jS-oj LojIj I fl I iljuiLvj ^>J^I t^^^^l ol tn'v II > '^"j 
ic _/vjjJI j_ij-q (j i&jjaJI 4-ua£ o JjuaL*. i_Si<--i'i ^yJi 4^_^aJI <5Uo ^ l l a i .4 ,i ml iii*jl 

(.(j-ojjl Jl (J^JfiJ! 4 i mi 2"^j-q (j 4j j^pAfl 4 l"i*s 1 1 L^jl^».J Jjl i^l 
4 *i ill j_ia ^IjfLSI J.C IjjLS Jp^j-iJ (jLi t4_il\» i pi i<i*\ llj a-ial a aII 4_£Lijj»j Jjljj 
iS"i>LaJI OjJ^'i Jl tjOl^SJI i_fl^4J OjI^J .Sjjjji <Ual xujlj 3£_^aJI ^fc 43 "HI I 

■ ^ m-> II (3 ^ •«^llj 4_ 1 ^ajiiJ.I <_£_aiiJI 

\ ...... . — & . 

Laj) 4_elaALa iJLi. (_3 ^ <n~» II j n"i <n I <n i4_u^.jLi. 5^-5 ^1 iC. |_| 

jl^J ijjj^ajj jJ^J-i jl |_LvS j %l » II 4_i jji Jj^ajLSJI loA Jji-S tliLiLuj LijJ La£^a 

,_aa ^13 | jLl)> JJ ((SiJjjiJij |>l m-t'jl JU>" IjU,)) j In dijl Jlj-tuJ icL»o^a SjLcJ Ji-aj 

L^J ^ylll ^Llu^.^1 JjI J^: iiaLujj ^j^ajLflJI loA ' j ((Si^^^aJI Jjfc ^.l rnVjl 

^JlC. |^l ni-^'jl 5 i"i » u^-ll (^y^J ^j) i/^ifl II ^ <i in"i 4^ i"ifi 4 ij.nL->. LijJ ajj^ 

Js <~i i ^j^ajLaJI (j^j-u ■ i ' L * "^<- > «L^jJL^ juJu S jv^LS olLiLuJI LjjJU*. 

4^^a. Q mil j <p ia"i mi o U-^. |_| ^yjljjl jj ■ ^a II 4^^a. JjLi <il ^Lcl |_| ^ i~> i^i 

.ij^jlj 

j^a LiJjJa ,_i hiLMj ~ — ^ I (<^jjaJI 4 i o*^ ) 4^_^aJI (_J ^O^JI JjJCe ,j-aj 

^ II 4 I ^1 U»-^.M" I j 4 i If S^j^il Sj5 llj ^ nit. ^^1 < ill ^^ajLSJI IjjS Jaj^Jj 

jJCZ 131 Ijjj ii^^l j 4j Jwr A>a 31&JI 



Ijji ^1 ■"■ ~-^J ,(<Ul 11) ^jl mill ^t,«U (_^j-ll JJij »<Lfc^oJI _£-*J (j a i .Vn 4^^=J! 

L5J1 

i,.<<* I ii^ wii O^Lj Lfl-Iix. I J^aj t^jl inj.ll d fl-C I a J[ S^flJI 4_icLiixi ^J^jj 

.4 .nflj 6U^"ill j Jj^j ,jt "i) .jj^lilJ Lifij '^>» oUL=j;l LgJ (Vector <l^1a 

^ya J-C Lo p ni->. ^jl ml J n"\ < < i 8 L> j-v-^aJ (j^- 1 ^ ^y^^' 0^^-^ ^ I > j 

(j^i'ij J^jLflJI jjSl lit* ,J~».*jj <Uj£_!I J-C ^jl mill jLoltlj .p m-s II 4 j SjJ^ll S^jDI 
iSjj^il S £-o i_wjiLlLj ^jjl ^4 4^ _^=JI 4jja£ (j y\ i'lll (^i-ajJI JojlLI ,jl J-t 
ill£ C^il^ Ijl llij .4q ? "UI it^aJI j 417s 11 c_> ^ J-uaU* ^ 4^ ^aJI 4j^ ^ 

(J .A^ 4jC gr",\ 111) 4(j ic^aJI ./ *■ -A-*^ (J Li i6/\j£ Lo |\ nit 

(3 Lgjjt ' ■" 4 *i j ■» o 6jjJ^o S_ftS ' Lo-lS Ij-&J .4^^aJI 4_la^ 

4_l .h aJL 4io 5 j-JLjus 4jj£ I J I o di-t. > Lo_lS J^l f^jLtulJI (jj'N i m I n'n i i4^_^aJI 

LjJ^yls i_ i n ilHi Lo p in-* ^jLtuj ^L> Laaxuj J^aAi (j^j^j 4jj£ p nt-> I 

» ■ ■ 1 II 4jl£ ^o I i Hi's CVj Sjj^ll S_J-flJI 4 I i.^i~> o 
._i miLiZj ^4 Cul^ IjLj ((I I iiKc. i_i niLHi )) ^'n ) IjLo j» (j tl~) Jjl 4.A inLaJI j^o^il (j-oj 

ft 2 

.^ii's tJL jjn's ^ llj -j< ' ■■■ A ^jLs t j^l djLui ^jJ S (j I iiU j ^'ii i ^-o 1 1 ni'sc. 

t t g c 

.j^j jl "il /\ ^jLj < j^l B OjLuaj B L>J>ls ^nulHi A Cul^ jJ 4jl Ja^^Lllj 
5^3 SjLj^j jlj^j J mi o dl J^jj -A-*-* ^J-* K^Jj^^l . ■■■il\~llvi J_c. 4 l~i o*jl J^a.lj 

(_jjJI tl^JL tjloil jjjJLJI |>^-». jjfc " t ^" < ^ jji 4Jio"ill j^Ij .aAJI 

.4j LxaJI i_a*JJ«JI U; .a jtajjl I oK ^^liiljlj 

S^flJI ^_o LjJ_^La ■ wii*.". i Lo ~ ■■■■^ ^jl m*i jjL> ^yjljJI ^jl^jj ,j^»jL« Ljyui-) Ij^Aj 

j\ lliij ^aJ Lul jjjjo Lj-j^I t^-iJaJL) Jjfl T_o I jj* j .p m^t 11 4jj$ ^-o 1 wn'vCj SjJjll 

5Jl^ jj^I) Jijl 0^ (" "'? 11 ub '^J^ 

^o ii ) iii 4jLs S^j-S_i |t in-\ II LjjA-i 

j^SlI O^SlI ^yiajuij .4 mflj jyLlJI Lg-l (jj^J L>^ J-^JI jl £ijJI ^ '"^ ii^JI jLi 

(jj^xj ^j^jjLs .^jl mill Ijji ,Jj3 ra a Jiu'i!! oljl t mil ,jl 1 j^l LcjLtaj 

tl ^ a i*s Sjjjlt S^iUL) ^jl mj.ll l-> >"^j 1 a i's Lli_ijj«j jj ~> a ^j-il > > j>i >'\ i ^li-ll 

^j^jLSJI Lj j^Lj j JS-iiu 4JlSJLj Sjjjll 6j5 1L ^jl mill l-> >"^j 1 ° & L> ^a^-jj 

Lo Ljl jl i^jjjj^lll jl »"jL!Lo iSjiil ^jJLjjjrlJI jiiJI 2"° LjJ^yla 1 V" "il ^jl iiij.II ,jl 

iJjJLL)^ . ^ ^jjj'iLI itai^o (_jl) 6j)5 11 jIaLo ■ ■..il'i'i 4 Ul ,., . . 4 'i<T lj 



I \ -% \e\ .4 \ \y t\ 4 5 ij l-i I 4 \'\ \ II I \ it\\t- ■ ■■.■!'>"» ^jl mjjl (jl ^yjljJI jjjLflJI 

SjJs J^o gijLjJI |% ,i,u -\ II ^jLujj jjjij-ui ^ i»% Jx S^jiil ^yjliJI (jj^u (j^jLS 

^1 ^ya jil^l Lo-ij 4-ljLaJll Jjj 1 lj c-l <vU II •» ■ ""j 4 l"*C II Lii^X- lj| 4 *) ) » n 

( ^lj j I jj^aJ Ij tc-LiojaJI (jfl i n^g tol^l < mil Jx j i U"> ^j-^- 5 •ft-fljLtl i»% ij iljLx^ 
<Lo„.W"> ml I Cj^)j1jJ.I jj^I Jx ^j-Aj .4_ijjJI .-■!«« ■■■^ Hj iJaLLil CjIj£j 

.c-LjjiJI j L&J^^ioj 

JjuLM j^j JaxJI (3>>li ^aJJ cJUJI (j^LSJI -V 

4 * If" ^AJ^I A t III ^jljjl ^-iXL^JI (jLfl '(j^-* ^ '" J""^" "■ ~»- ^jXl^LiS Ijl 

jLi <(jlii ^ Jx S^s ^ (j^>Lo ^yioj ^LusJ dlla> i»-l>lj c5^iJI 

4jS*Jx_j 'Jj^)l f> II Jx aLLi^l (J SjLua-aj 4_ijLllus (j^Lcu ^yjljJI ^-uiaJI 

olj j ^e>»-ll (j^* l (3^>^' J-^ J| ^% >a- lj[ ^llai 

jjlj^. ^ijjj -Jjls SjiJLi ^1 II j i i"'-i j ii_iiaJI J[ ^jl i^i^> II jjiu oS^I 

jjl ^ L I -(jl i^*i % H j^l^^k /_jJ^L) j i i^i ^ I "~ * l ^i^laJI ^t_Li_Lo ^_fl jj 4 in a i O-S^j-Il 

^ JaUj ^l ijjjiJ J*iJI e>jlj ^lai\ J| ^1 i ^% I I 

PC- t- 

^^vu 6_^i ^jl i^~i% II jjl^». Jx. ^jJaJI ^ U hi S^S Jjjj (jl Jj "i) ijjLua^iJI 

t^jJaJI Jx jjJj ^1 1^1% II jilj-^> 4 U ml iljjjll SjiJI (j£-lj .4jla^l Jx ^1 ii-i-i II 

jil^s* o^^J 3f>^' 1«» in dK'jfcl dlla> Jj^j jjli LSJj ^jiaJI jl^ IjLi 

ij^flJI 4j*Si irif . j»ljLkj_ujl (j-o Jjl 1^1% II (j^aij ^jjj ^jl i^-> II j ^ j ' ' " 'J tjjLi^iJI 
4 ijio (jl i^% Jl 4 U iiiI^j ij^JtJI 4jLr j 4-.„ ,X~tl 4 a l~ 1 1 ^^jiJI J$!j .j»LoSjl J| 




J"iLi. Jys) SjjJlII >a-> (jLuaaJI (1) >a-> t^ill ^Lua^JJ SjiLlI ^Ijjl :A-V JSjI 

.(jl ii-ii II .jilja- ■ aia H J! ^ijj (jjjJaJI U iii ( j) 

iljJ^C. liLIj I ^0 o ii_fl/L*j (jl (£jJ_/^JI (j - ^ .A — V J'v in 1 1 (3 f> (j m^ll 4 l^i "'I^J 

ft 

Jjl II (jj^JS (_s^ (jl ^ jil^j^. (^j^jiaJI ^ la m <j^ JjLflJl 6^3 (jl_i 

.^jjLuaJI ill 4_o.ujj 4^j-> II cJHII (j^jUJIj J»flll jjJ J-C. ^i.1 Jlj-oj 

(_yii_)Loj^j .Jjl is^c. ^jlc d^"a ^jjo 5 it ^uij oljlc jTi >^jjl uaJI 
CjljLiJI ^yjjLoj 4 mfl'i CifljJI .^LaJI J I I (J a a uJ CjljLiJI J-C. S^jj £jjLl&1\ 

jl Jj-^ »"u 6Jj1> J*fl|l J_> 5^5 t^-LoSl I Jl 4jJ >" I £j_>LuaJI J-C. Jii J_> 5_j5 

^jjI^jloJI Cj^SI 4 ■»'< m 1 1 4 i iii \ tjl\ Cjl^^piJI (_^Jj».I j»-u)l (jl^) .^^jLioJI 4 £_» j^uj 

(.Reaction Motors Jj-aJI cjI^jjj-o r^^iAJI (jjUl oK'numA. j 



SJC&JI J-C. JaliaJI (j^LS ~* 

tjG^ojUa (jl-JJ ^1 f»-$-I.I (j-o 4j1 (jjj-ij .^C-l <4^^iJI ,jc. 4j"iLjJI 4jjjl^5J isLuo^Lij 
(j I fl ial a~» II j»j ji 4 11 ^G-xjj (j* a ■ ^ lj j\ i (jl Jj ^1 4j| gtHLtol Ul 11 
(jj^ij d/jl^ knulj .(I Q rn'qj 4_in< II UjIj) 4jljIj 4jKJI I (jSj^ Ciil5» ftajj-ill 
J Sjo^all 4jKJI 4~l7^1l ixo£ ,j1 j5*«,«t (jl^j .(SjLlI ii^S) dl"<l l , JIaIi JaLLaJJ 

JikJj (jl ^ .<u uj ^| ;iULu»ij ^jlaa Jlill ^UilJI) tulS i,Lbu jULa ^Ui: 

Lo ^.QaJi J 4 1*^11 JlC Jalfl-. II paj ^ JjSIjJIjj (.iuil^jjl ^^ojj> ~l U.\ll jjUb jl 
(jl^ (jj^Jfj (jl (j^jUJI Ij^J ijijiLaJI iiAjk^Jlj .6jLll (j^ Jjj-o 4jJJ i_<jinl Ijl 

tl 0 K 111 (j-o .aS SjLLI (jL jrt-cl a5j .^'ic" jl jl-^" ^1 (ji-oj ^ SjLLI (jl jS'n t 

g-Q^. fjll (jl Jfl"n>j (jl^ (jjjfj (j^-l .(jljrl^.'ill fljjl jLc. Jl _UsL». (jjs ^rlAJj (jl^ 



4_u^Jl (j^flj J^J (jl JJ tLo ^ ni'V ^ys 2^Llll jLojJIj <jLi*jJI SjLjJU 

4^ ^aJl 4j^£ Jx IsUaJI J^ilS -° 
^1 n iii->. J^ljj ^j-J-o 4jl d>Lul J_)-q O-lljJIj ^jLaJI 4_i_ijj_iLa ~ I w ~ ..ft » n i 

Jx. I nfl i n JiJ 4^jjaJ! 4 O J-^J **- tLajl-S 4_uiAj (^jljjl ^ iii^> II 4^jjs. 

6j I ) Jjl ^ in->. p i U .^1 |jj IjJj . I o {j *i n iJS J-C- t^jLoJ 4 u'i jljiul 

Ijl 

Jifi ^jljjl |% ---^ II <&j-=* 4-ua£ |> \l H J^s Jj^l p -"^ H 4^jj^ •« «-«- 

^jj lilJI p hi^i II 4 in^j mi^» II 4 in^ ^ jn-i n i L^ljjLi^ i^,jl 

4_la^ J_c ial Q^> II JjjjLL) Ij-A ^.a.i.ajj . 4_tuij Jjj£_ixu JyljJI /jLi t^jl JJi_> 
.LLo 1-ifl i ( Jik.ljaj ^jJI ^.1 mVjl JAC ^^X. JjjJaJuJ 4 nj.n >J (J^-oj^j i4^j^JI 

CjLiC-Ijj^ 4^jiaJI 4_uj^ Jx. ial fl~> II U ...I (jJJ-" u' LT° f^J^' li^J 

ial ml (j^aljLil^ JjjjLflJI liii ...I /ill ^ 4j| t 4^jiaJI ^ 4jjjl^flJ 

|^JI i^jjK t 4jAxuli! 4jjJ^vJI oLijiijJI JjLi <4JJj3^> ]l (3j .4j-o tjjj-ij U^l^ 

4 1 niilLi 4-JLjlJI cjLc _^-uJI i_j v ' ' * 1 1 -j 1^ ^ a Lu^ij ^ ^Jj^j (jdl^l jjl i^^-u. 

UjIj 4JiI -Ulxil <>q 4^ 4j-q^ Jx. Jal O-t II t 4jjjJI CjL 



^1 <i i in- 



^ & ^ 

£-S jJI (J^i ol jijLj OJt ~\ ml Ijl 4jl jiKILa- i>-i j5t iLLiLto l*i inglj LoSj 

^ -% 1 1 jl SJjiJI Jl ^ljjJI jjjj , U,,^ll . 4_miu (3K ■»!!) ^jLuillL (j^J 1 " ^-k-" 
Jl L^j (^jf ^jJI ^Lu^SlI) c5>^^' er^ i£-t -J^JI j' 

jl 4^10^1 L^j^^a. ^jjl^JI jji^>all j^sJbj .^.Lo*ill Jl dj->"" In'ni US rn"< i(^.LoSll 
^-Tkl m->. ^1 J!Lo 4_uiAj ^jl i in I Li ~' ' — ■ 4jLi (^al^lll l^-j^ •■■II 4^^r>. Lol » S aNll 



fJLaJI Ojjfc J^-*' 

*L^I p .Lou 



2 Ua l ,,.H 

,_>isj^)l ^S) ^y£>S$\ fcLaJil j £jl_uilj iiaJsLJI ^Lii^l jl Jj^ti j^icl j5 j 
Jjj^jj j£J <Jj£LjJL> 4 1 5 ,) 3 ->. j^L iiljjjl fcjjfcj • J-C- <L^.Loj pl-iO in Look. 

c- » fr 

l_U<aj 4jjjL»JI Cijl^ Lo Ijl ._)-> ■»" J^^'j .s-LiAfl-11 j-Glj LgJj Sj^^aja 2^J^' 
j-oJLII s-Lftj jc 4jjp.ni<\ iijjLaJI (jj^J <jl (j^-°-> d ° ^ ijj i_jxill ^yjji. 

<Gcjvo ^ji tf^j^jil j^v'i « lifl in v » jjjl^JI _>xjJI (jl Jjj^xi i 9 j-vC.1 .6_>1iXo 

t_y&S£\ 4jLfl tilij-ij i^J_>jljJl 6 j I mo jj.fi. (_£j^o£. 4X-_>Lujj ^ " "J iLojij 

1 ^»">o 6^ (.y^- 4 <_>oaJI fiLaJil j-o _/OLj L^_j*il tS^flJI & j-&j j ^° II _>liXo j^_>^a ij 

4^S) (J i 1 ftnill ^>Ji uj^IjSJI « t-. 5 ...">)) JilLj .lLLu L&Luii5L> iCentripetal 

' i (] f jl in I CjI d ^> in in.t 4 in t^jUt^ » d n nnll 4_j^LiA_l_JI L^il^l mo «-LajI 
n o .> ~i M (jLfl i<LLOjjiLo 5ji dlLlA (jj^-* Lodit "ill J^^JJ "i) ^jLujuJI (j'ilj .(jiio Mill 

n_i^l ^illj jrtfl II <Jjl_>lj-l d " ' J ^ "' ^ " ■ I . . il ■ a I Ij II j^jl ^5 ^ I '-^ " I >j 

.iijjLaJI Jj^jLaJ 3^^' J*\ mil j (^jy-. Nl A." ... I) Ljljfl'i ml j^K fl'ill ^-ail Jys 

jjl "il Jij"i)l ^Ln^."i)l j^Li S^iLlI cjjl^ Ijl '^IjJI tlPjf^ LSi^ 

(JjjjLoj (jl aj "il tiiljJ .i a^l -^1 Jal & jl ^Ji\ aLaJil j Ua m" 

,ii»iaJl jj .(S^5 uJh ^ — J^^l j»L^lt j^l 5^ ^Jill 

jl iJ-^-l i^ya p m-\ II 4jj^ U> » 1 1 * Lo iii-t. J-C <LujL^JI ' ■ '" Jjl J-i "ij 

i_ i i i i LHj m^t 11 J^. 5ji (jjjjLoj ^^J^l jLfl IjJj .4 mfl'i ^jl null ^1 m-T>Sil i'l1n"i 

Sjill ajji ^jjjjLili jl aj *i! ioJIjJI (jjj-ij (j^jLaJ liij p ■■■^ II IJui <*JjS 

Oj . ^=k1 ji m-<. 

<*JjS ^ J^. jnla" jl oj "i! S^jLaJI 5^5 jLi JJjJj n_i mUUI ^„ij io7t 

■ 11 ^ l"*^j 



\ • Y 



(jl jaJIc!^ ( _j*aj'}[l ^1 <Uaj5 rn pIjjI jna II ^jLllu (jl (jj^ij (jl^ 

rv,rr — iL«is Sj-a 6jlj-o jni II ^1->Q il i_j^lLall ij-°_>Jl9 J "* 1 I I jl-l-o jLsuil ii ^>Ji-aj^) 

<L>jjLa. S^s (jl 4->Lg.'JI (■ j II ^^Lllu i_jLuiik J^c IjjLS i u a I — 

J-^l) ^ HI'S II <_>*=> J^' J^C J^laj jl JJ "4 (_)*=J^' 

iiLull ^ya I a « i,r» "V • j^l jnflll j^^-aj <_>*=> J^' C>V ^-*'- LU ^' .(ilLaJI 

LLul j^O II «Joj5 rn)> £^Lluj Jjl^J -t_>Aj^ ^ 1^ mi (J^C (S^3 <*J*^S^^ J^J^ Cj£i 

TV • 

ijjjLaJI (jl g"*>*> (jl (j <n~»"> ml I ^ya ililjJ <~\ * ij^j^^-o "V * (_^$Lujj 

i^jLJJ f UJI (j^.UJI -"\ 

■ w.il'i" 6jfl 1 <_£j-a.l 4_i jLq d " ' -"^ ^JLaJI (j ijjLo 4 o > (J^ \-t* 

isLiull £_a I..1 ill's J , w.il\"j (^"in i m~» II v_j (JjoL^. £-0 

. I ft (} l^-* J juaj (^^^ Ja^JI JjJa (J^fc S^SJI d ^ "j . I n (} i^^^o ilAJ 

:4_ij2I ■ ■ ^ I tjU Sj^-LtaJL) II jljio Jj!Lqj (jS-oj 

Fgravity - Gmim 2 /r 2 

p im^ II <dl^ tQ< a im^» II j^-l <dl^ ???] j iS^iJI jljio f gravity '— ' '*>• 

' ' J I ^ I- 1 ■ 1 ■"! '"II Culil G^j 'i^." " •■■-«■ H (£j^^ya (j\J 4^1 in 1 1 ij^.^11 

■ S^SJI jljio (j"4 ^i&c. J-JJjJ (j^jLi ijjjLaJJ ^LaJI (j^jLflJI J[ jLiuj 

(.6"iLcl ^yjljJI (jj^J-ij (j^jLs 4_uLjLLa jj^Ij) (jA ° ^ llA- 1 iflLuiil ^J-o J-o I > iii*S f 

(jl (jjj^lAj jl (jjjiij (jjjJwSlI C£±uJd\ pLsi«JI ^ Jjli jjc jl^ -t^oiic jfjp 
^Lj^lj J^jj, cj^jj (^JjJL^j)!! ^LjjiiJI ^^.SILjj tj^^a JoLpj^ll lo& Jl* 
Sj^i. Jl (jj,iS"iflj l^il^ fi-^jSlj .Christian Huygens jI^jja (jLl^uj^ ^oUj^JI 



JjLjj ^1 (jjj-u ^LLlLujI iJjjjLJJ j»L»JI (^j^jLLllj 4^j^iJI (jc ij^ljJI <Gjjljijj 

4jS lVm iu-aLj oLicljj (^ ej^ljiJI 4£^d <G"ilUI d/ul^iLlI u' u' 
^^uiLijJl Js mil >1 ...I . <"ii!Loi .iijjLaJI (jc -wLxJI 4j^jLiL!j 4^j^»JI (jc <i'< j a 1 

d II I A.tA." ...^ ((^J* '\'.'^) o^^' ^Uall 4_u^iL>jJI iljL»J.I J-C Jj H 

j-c Ijjli (jl£ JiiLij .^l^SJI i£_^aJ jjSll jL^ u>>^ l^>j .(jjKU'tll 
((joSUI gJLSJI) « iii a i » 

jj-o A»_JI J-C J-alsij jljll (J ilal^JI SjJ^iJI SJLs (jl ■ .(^liiJI j_h£ <j>>l-2) 

.(jldtjJI (j^L*) (J"ft'"'H 

,JJj£ (JjJajj 4j£Jj ilaii jxillj ( _ > ^>j , iH J_c iujLJJ (jjj-u J ■ ^9 

i6jLtk5lj ^JLiil J-tj .(Ji kwmI Ij (5>^l wi^l^Jl j-cj 10 nn.?il lj ,_vC>jSll j-c 

Jj i i j dJ£xjai\ Jj-o ^L->.'i \ 1U1 ) jxiJIj ,_y3j^lJ JjLail J » I ^ " 1 1 j .IjiAj 

. ^ . miom JI <£.j^aJ.I cS>^' ay'^j ^j^' u^*- 5 

( ^yj k5 1 (_>uaJ i_iLi^J ^ i,<aAj J- 1 *— (jl 1* I » ' liiLi j>l m-vjl 

CjLIjI^ iAI oljji.Li cjSI^JI jk^J-fiJ (jl J-i *i! ilj^Jij .dlj^ I (] 1 u LtLifl Jj (jnn nil! 
LoLG I LxiaJs *■ -■■ 'I Cj I j lall Jjj^j ciljj »ll I Q > Cjljlj-o 

JL,fl j i „» , „i (jl^j .CjLIjI^ iri*jl dLtj CjIj^jLjj Ii'ho C**^^ (1)^3 .(LoLoj ijjLuajj 

j^iJI j».^S3 '-'j^.' ^ L ^ J I 

j5 ^^^1 J^alll (jl cH5f^ ij-ojii jij .6jlj-o jjt-ifJ >_jSjiJI jijj t5>^l >_jSljiiJ 

CjI 1 ii^Li^JI j»JLc (jo iljjjij (j_>5 J-«-iJ .L^jIjIjaj . K ljOl Uo"^" I lj jlla^ (j jf\ < 

oljl-u (jl (\AYV->Vi^) Pierre Laplace ^ jg^iJI ^^Jl 



■ t-jljla iol LgJ JjJ-a> ^aJ ^"ltv *<LijLu£U-> O iii.i I — Ciljlj-U (_jl — Lg-il 

J-c I a .is « j ^_j£Ij£JI ^AjjU* (jjji 4_aj,ihTi (_jiJI »_jl jia ipjl (jLs (iiL^jJi (jj 

i \ VA^ .(jjjaj ijijljjs d a ua i LcLiil 5Jj*jl jJ^I (jj» ( _jAjuu Ljj-aj jqi i 

i » 1 'ii~> I taj a 4 1 ioLjj ~'l i*»5*« -^l <•«.*» ...I .j • L > u J- > 'jJ^ ^-u»l 4_ilc JjJJal i_i^ 

I -, irilj £\ \ AY ' >j '(_>">jljjl jl-i-o (J-c- (_£j-a/ill i_i^Ij£JI J£ CjIj-vjLj 

j ji>.l J^a.j j i'K mi'iILjj .^jj) U jl-iilj jJkLiill LjjLcu dlia 

LS iiillj Leverrier ^jjifJ jUI L> < loll ^ J£ 1^.1 ,j£-a3 <4j mkmmII 
ijjosJI ^j£j£JI 4ji o^-jj jjl jj ^ (_^AJI j-5>l>l Adams j-aljl ^jjl^ 

(_jAJI £-S>l.l j L^li^lLj (jj)\i'< ' a i>A£"\ .CiLjjLfllJI ./-"^J f4l££ ^ Laj 

La 4j| i6JjJ-i 4_iLu_i (j^aJaj JjJjaJI ■ ^ j*^ 1 1 jl,Aa 4_ujIjJjj 

4-lljl ^J-^S^- 1 <— sLJuj^I |»J .6J_a^j (j-a "il j-a.1 •—i^a^ iJlLfc Jlj 

dliii Ciil^ Ijl La Jj-a- Ijfi'i iii a J-l^JI Jlj Laj .CjL>I j La ub^jl <j-a 6j%iLttI1 <aLJI 

j^a^o l-,fl a jjj^ * '° iiLilil cjLiljlni^ilj Jjl i — II ij iijjj-LI 

.ji>.I ^J^jS dLlii Lajj j\ — 4_u -^H CjIj aI.miU (j 4fl,iflU frllaikl 
|jLxLi.l Cjjs-U AS tiiLgJiJI (j L^jl ^ ^j£lj5UI CiLljli iril j iaL^JI 4 Ufl'illj 
(j A * i (J-C I Q <r\ » ^ i^l^a^JI CjI^A->Lu j 1 *> Jl ASj .(jjjjj (2j^-il_aiiJ I j i o i a 

CjjL^ 1^5 a JjLla£. ^.j^jiJI 5JLs^ (jj ."iL&^a Cj^il jfl II ft J'-^~- II (jl^J 'dJj 6JAl mioj 
4-ij-tuJI (jLi JjUsX. ^ ' I a ■ °j . J^jl^flJI (2>C ^- L£3 ^ •*■ ■ 6 ' ' » ' T'l 'I '"^ II 

.("\ Jj^ai J^-lj) OjLfllll Ijjk J^»J 4 i j I La a in') 3 , ■ ...".ll 

jrtJ^JI (j 4j.iJI iJLc Lj-jl^ (jl i>JJ n_>^lj^JI Ciljl^a (J| iiLui^lljj 

I d "I j nil ^jj ' ^j^ljSJI I a ■ 9 "'I »l II 6JJk JlLai .4_»jL>jjiJI i_iil_»J.I Jya 

J^-jl_ai iju i_i iiiljll ^^-^ II iJ^aJJj -(j^j^l J^* 1 4-ifcLwaJI jLaS^I CjIjI-Us i La-i£ 

^ijl^a5 ^AaJLuijj , l .gMjJjJI CjL^j^a. yUiiifl"i SjjjLaJJ ^L»JI (j_ojLflJlj 4!iM~ill (jjJJJ 

Jl Ciljlt-.aH (j* fr (_s^ ' ^ ' *7J ^ frLaJj«Jlj tj 1 ■■' >*> J 1 1 4 La ujlj ■ Lxe^j (jj^xi 

J il~> ) (j* I i'Vxi (jjjaj (jul^ 4_ujlj_ij (j^aLaJ.1 ^i^fl_l j .ijjjjl . ** ■ a. **■ CiLcu jn-vll 
i_ 1 1 L*i"i 1 nt ^\ II l*\ ill's i 4 1 1 in'i 1 1 (jl ^£jj-uj Lljl jj^a j»ijjl (J-C-J .Ciljl mill Jjjl_j-^ 



J) la J 1 1 j^P^aj (_$jJI " T' ^ -JJ^ J ^ ->! i-^" ...Sll ^ 5 i" 1 1 II ^o_a 

iiujUJI <JU> jj .io_u>LJI Ik^LLL, lax. LojIj jjlSa . J^jl^^lj 

.jrtflll 4^^ J-fc J «!■»■" It Ijjfc U «ii > jJi tplj ni^ll tlfl in"i i_Ll^ JiLaJL Ijj 4jLi l 'iliLa 
^iVtl.l 4_t-Lu|^j Lgj ^jjjJIj c^^^-l J-^tS"^ _/UloAjJ L^-ol J^aJLuil (3 !^-> — ( ^jl^ilxo*il 

Jj«J i^jjj JLacI ij ,-.l*n« ..vJlj a ia iiila II ^Licljlll LjjLilcl ij i=kLj ^1 iJaSj 

4^^aJI .j-^J Lijii jlwn'jl yaa. J^: ■ -j^" *i ^jl^LlI ijjfc Jjl Jl 5jUu^!l Jf&ll ^ 
IjLL j5 (4-i-i jl -> II ^ 1 1*\ 1 1 1 £_i_ijrtJI Jj^ajlS * ' ijjj^Aj Jjl £aS .iujLaJlj 

J-t pLlLuJI jjjj total mil j-Lt 3 . . M II jjjli jl < J^-iTuJl Wq > iiLuJ.1 
Jl^a. ( _yij , i!l n i"ill J i^-id > I a'm i illj^flj JLi- ^l_>^ Cy* J- 4 - 0 ^ ^ " " * * j-oJ 1 -!! 

4 )l mil j^'iJI jj-a j d i ... « U.I \ « 1 1 ^jjfl II ^-^^ » I a »a 4 mfl'i p^UI JjO^-i^a .La J's i"i ) 
^vjLjJI jjlwiJJ ' a ^ » J^j in 1 1 (^jjo-S > in i l-*»l *i » n i_n 1 1 1 4_u^jl!I 

4 ^> ,n'i SdJj » flj * .jAiJL LLo Luxi'iLlj jjl JaS J-t I o,ftj->l 

.Jjlj JjkljjJI 4 K i~i o jj-a 

i_S_a_Loj iLoLj I 'I ' -"I 4 1*C ~i 1 1 £>jji 4 .Mal\t j » i i n'.im I \ ,ii I Jj^Jij 

^ii^l J i ir-iLoLi I j al ^ ■ > ■■■'■II iij-^j-i (_>'il! Jju^sJI (3 i_>->^*"^ LjJjLllj 

t jL^La.L)j .4 » mUM ij 4j-ioLuj*ill pLaaJI Cjlj-i. j Jjljll Loj'ir. ij^iJill JjuaiJI ij 
^al 4 t .,, il^l i II (_gj)fl 1 L» j\ 4_ujLaJlj Lol ■ J I ^1 ,11^1 Jjl jwi 

^^piuJI 



juJi ij .4, italic 4oCjLujj 

.LlLuI <LujUJI I3U j\ illilj Ijj uai jkLu^Jl (jU, ,_fljju H LUj La 

t^A\ IfL^lfLua j >4j \ in'lll jjiiLlj La j'lC <UjaiJ^|l t>SO) Jj^=>- JjljI LojiD \ in j 

"illj^uJ jajj L^jI Jju-i JIJ-uJ ^1 (2>C iiLa-l (jl ^J^jj-u LjjSJj t4jjy^ll ^1 a t >n-vllj 



il4jL=JJ j^LsJI ^^iLLllj 3£j_aJI ££j1_£aJ ^j-kjJI tjjjfi wiJ^lJ JjlS 
-v.il Cj ^i^-i jii .6 jv^C ij eLoiaJI J-C 4jjLa> 4_u! Jj^jj 4 li mli 4miii 4^^aJt 
Sj^uaJI ij cKLuuJl C)J%_> .4 tftlTm ijjjj Jaa"> i&jjafi. <LfcLu£ ^JLaJI 

^jjfc Loj (Sj^uaJI AJuA Culi i iiK ^ fl *> <jj js-$il <j^si <1 jj.m'i i±jj.iaJI j-wi3J t.l l (j HI 

■ I (p'tru-Vl ^lli 4jfl miftJI L^iSljjC. (jiuu 

^1 ^ ik'wot 4jLs (4jjJUs 4 h-t I jikl mV^I Jya icjjOA^tt (4^ a-lll 4£.j*aJl) itj^xij 

^yjLill Jj^jLflJt w" ... > ^,1 e-jll «■ « t-" ... > ^1 m-».Sll (JS J 3^-3 4 \"\ 

y| ejjiil A 1,1,1 1 LdA <js-iiiaJI iiUil gtjLjJI ^jLuuJt oLaJilj jl jio Sij^aJJ 

4jl <LlLaj Ijfta a cilj Jj^J^J jjl 

t^ya CiLfcjfl-%„A (Jx. p^JLafcl pLaJjJIj (2;_^ujj^Jll j-s '1 > Lo LJli. 

HjLlifc JaJLJ l^AjljiU) liLt 

dl QJ ma 11 Jya 4X.ja% ft iJjLiaJI Jx. jjjl lltll Cjl^S ^ya 4X. A 3» ft Jjl^_>3>J 
d^tj ij i-fljJO Lj^ lj| 4ijJ l^j JfJjJi u^-af c/sLclij ij jil 



CjjUJI iJ 4^ im.1,1 .--Ijl ■ CjU>LaJj*i!lj CjLc^J' '.' J ^-jLusJ dJj 

jL«J*i!l J^-j i^jIjSJI oLo^Lc dJjj <S_ijL^jJI oLa»l~i>")'jlj cjLc^oJ! cxSjc Ijl 

o \ ^1 mVjl j^j-a ^ r J"^ " d 1 1 «a" ,,.t I 4^^JI ^1 ^Jj^aj (jAjljjj lAJJ^ mi i I 

.iijlajj'ijl L$jI^>». iijj-cu I ^ > ■ 
ol£>aJI ^1 j LfljLa idJjJ 5j jjiUaJI ^ .aU'.tl & * jl\ j^-a Ijlj 

J^ii |-,,t-,-„ ,l Ijl L^ jpUl > jJLJI j J£J 4jli5'..,.tl 

CjL^aJLo) CjLc^j ^J^"' "" * V' Kj -o^' Ipjlt"- ^^jJI 4-lLaJI 

^jUwnt ^JLsJI j ^j) iiiaJ ^1 J ^JLsJI J j».Lu^l J£ (ir. j-aJI 

(j-o — IJjJ.1 4_i^.L> ,j-a — Ij^fl a-~»"i La jjlfr^vu Jju 4 fl 1 1 i^LflJ I jj^J .(cilj 

~'^(!?"") _r uU J J-^'j- 0 ^JJ^ I of) ^ .cilj f-lj^l 1 ^)-a <LaL3.ll 4 LaSj.ll ^1 

pIj^.1 ^ .U* ^ Llil » ' . J ifl~ mil 4 'If ^jjiLuj Lo ^fi\ JJjaJi Lfljli (ic^oJI 

)r-T\ > LijS tlP^j-" CajIj-* .Ij^t * Jlj Lo 4jLi ij^^ ^jSJI J<5"< »nt ciLiLii^JI 

ijsSLoi. icLxu (JiLo JjjSJIj .1 a i inn LoLaj a.\.\-s, r, dJLijU 1 4jjjl_ail L(Lfl_a <J^ojJI £-0 

.Ofcljfl II I Q . I /»" tLfljji^J J-CtAJ d\.^Q n 

,2)1^ IjLi .ijjjiJI CjLj^J ^a.l^>-o$ Jjj JLa£.l 4 fl ui^^lfljl ^ ^ J?>"i ml j5j 

^1 () l"> ml jlj JJj ,^j">-> » 4jLi i(L)jiij) L^_l jim 1 1 {J\ n t 4 0 < j U > i Pj_yi 

jl <" Vjl 0 " — jl^i'iLI ijjljjl <1 1 /."-«. 1 1 Jjja. jl^''M 4 q ^- -Jlx. 
(j(-i^> < I ft ifl Jju I ^ «a ^jJulu Lo^ j .4jsjLua JjLllJI 6Jji) Jj-q jJjj J-i j ■ dl j loll ^_$J^!I 

^ja^JI cjL>.I"ii~i m*jl &jji Jii-o ^jLs (^j^l 4jjL3jiJI .-.hjU/.U 5jjjiLliJI cjLcIjIII 

L^U 

j^a jSIjJI i_m i^ill J^o (dJ j "ilLAi .1 al .11 jja LI Jj^-" * -r*"'^ 9 ^.j-^Ti j>iJI 

JiX. ^JLxJI SyvJu^JI I T.5 L&LjjOa. ^jlll 4 ■» ..Ull a_i£.^ajjl ^joljill >>U" 

jdal^ali jjn f-Li^- 1 -' 1 -!! _AJ^-!I -iSfl . |\ I « 1 1 I n \ l~*c. I^/-i'i jjj^ij (jijl^S 

^l^jl (JS j*, inflii Jjj^oaj ^Lfl J 4U1.n1 ^,1 nifl'i ^j^a^j 4 l-i 11 j-o t^j 4 I . ^1 a "i 
jii <5jjiiJ pLaJjJI dJj £y mi jij <4]aJ nuJI (joljiJI Jj12 JOC JjJjxJ 4^_ > ^JI 
I^JJ t4 U> 1 in 1 i^jl^i I j ~> "1 4_ij*JJLc 2 lA \ n 4 o II ^ LlLLc Jjl (j^fljl^a lj— ■ '^>l 



^ * a 



i_ijrtX.lj idUj^ *~it> i»<-il JjjLuJI li j\5-L*-" SjjJjco (jSLj |vJ jjjjl ■-■Nil ^ II 4 i iS ^ II 

jjjJI (^jjljill j" - ■ « all £ «<Ufcl o"^l ^jJjlII)) .Laic. L^j 

O^ll -i. ft (^h 0 JL^-o J-*- 3- Ji (_y J °^P 4^ j^. lJLlA OjI^j .(£j^u-i\\ "ill ~> " 

Wealth of Nations Sjji5» 4jl2£ j Jua^-oj JjU. jSj .Ilk. (^AjJI ■ -■^■H 

■ 4 iplr 4jLijJaj 4-ijl kVio^II ■ ■ ■■II ^ *■ >" (_j^-o-> ■ v 1 . <^ I ^Ol^js < <jl 

La.^]j)_t.ii^JI j 4_oiii f-t^A\ Jug) jjl Anguste Comte c^j£ ci ".-%-jt JjL=»- oij 

ii^iJI ,7, 1 1 J^J j£II oLajjI^I LjjI dala 
ij j^jIjJI jJ^Liu I o in ml ^jJI tilt ^^L^j oLxqjjI^I L-mj^ Sj^Jalj^uoj ^j^jI^j 
J-c- ^>-*-JI 0^ u^^^f .Luijji j ^iit jjljJI o"f^J '-A^l 

riiUj ^ <^oil J£-ij 3ti5'ill 

jA-ttLflj 4 l~i 1 1 1 l^aj jjiljJaJI t~jxs Lfcj Ti ftj L«_luIj (_^J-a Jp^jj JLo£.t Ci SSlS 

i4ial in.i II a j^ i ^Lj-iiJI ^JLaJI IjLs .(>jl^SJI <ya JjlS JAaj dl^^aJI 

SdiJj^ is^xil ^Jji Cwml IjU :Jjl niTllL LS ^-j± ^^fl'lll ^)Li 

ill \<n\i CjJj-oI ^ .a Ui/.j 4 t-i i hi i J^I^jS J^^j Sj^-Sj 

(j^ILoij^-o 4jij^a*i!l Sj^jjJIj 4 i mi'ijaII Sj^jjJI Ciil^ MLS . J j L I (^gj^ fl llj ^ ftU II 
j)<i ft ft .Li_jjji) ^ya Si 4 *i in ft 4 n 1 1 lo 0 -»■ j_jojLliJ ^1 5_jiftJ 

3 J) 5 -> 1 1 6Jji 4 fl Ul"t n 4_uSLi. ^gjLlAJ P LiU J J 4 I j I ^ n 5j i.lt II CjLo^^JI 

lj^*iVi hi J 4-uaJliII (J^LaJI U"iLlajl I ,i 5 to lift JliiJI I^JjLa. jij i4 ,i » .i.ilnJI 

Declaration of «JMS' .»^l -"j -Laj>=»j <>> ^ ^1 iojiaJI ^ ^> 

^ipL^lJI c>U.I"iTi .ii^LI ^ilalo J^j"i ...I j»x.j iiliiLcuo Independence 

,^111 .Benjamin Franklin pj£jl ^A-«Ljj-> -"^ •tlnj- 1 -' l->-*->^^ -■ | «° La^ 

« - - c p 

I»JL»J1 jjLtuj^!! iSjj^pAJIj ij^aJI ^ j' % •* * <a j- tLoit |> l-ict j-vl ^jl^ 

^l^j .On liberty and Neccessity: Man in the Newtonian Universe ((^^jjaIJI 

J 4*i< 1 ^aSlI aJLSIJI Ia> 4|JLt j^l 4 ,..a\ jj^ jlU, Jefferson ^jjjj 

.4jL»jj i3 J5 ■> It j"- r tjt^J .|t l» H 4^0^ -s II jjLa-uu 



£j|^JI Jl^flll 




.James Joule J^». (_)""_■?• 

.iijJLo ^l^iaJI 6JA Jjuail (£.1^ Sjl^sJI vlul^j ■ Ua fl ^jGl^ill tilt Jjj i In" j 
<J2^II JjC ^UjiijI ^Ll Ilo Sjl^^aJI f^-flJ iljjjJJ SjJjjJI Cijjl-kll (J-a Jjli 
CiLuljjJIj .j^ut £-uillJI j^LlI J^La. jjl->"i SjIjjJL iJLaJI lUijJ-a |ttrnn jjti 



.Kit 

s 

, y, P ft ft ft ^ 

ft ^ c _ 

^0 al (^j-i-o Likjii^l jji all ljjj> (jl i_i i <n .iflliail oja^JI all J1 iiLgjJI 

^> 0 1 1 fifAS .iaLLcJI *j j ° ^ j l*>" i_j 4LcL$JI II ^^.^Luoj jjl 3"""' » jjLi 

1 g 1 1 jf -> ~ (jS-oj i_flj^^j <LgJI$ ml Lo_j i(_juL5j i 4 1*%^ j i n"i*t i i >*s iiSLLaJI Lo (jl 

l^a~JI i yS>\jS£ JjLIjUI 

& „ „ ft 

JLlii ^jl a " 1 1 ^jfc iSLlaJI j a * j >j U>" (_| d i a i a 1 1 **.ljt^^ II J^jl Cx>l^ 

.oljo^JI ^jAj.) J^. JLIa ^,1^ ^Li .<L*._t J-JI j .lA.a.^.D Ca^L?* 

(jj^jjj jjJa a5j .J^j^-*- 0 i3 "' a ^H Jlj-l 3 4 a >a II iLli 4 t K II 4 iVs II JJaixus 

4j-q^ (jl -lain j (jj^-o (jl^J .1 m'v'njj <bK (j i^j^JI 4_u^ J_c Jal a -> II (j_jjl-S 

Jxol^ £ ^ ^ ^1 — iojliii (motion i£ ^ j,^) 4jKII Kj^JI 

n nt ^La. liijlj J U>" ( jjJI (i _ s -4 — 4 j ^, " 1 1 L^jLcj^oj J (*l mVjl 4 1"^ <_ij*-i 

j*l mV j ^ o-^>"> «J^jJjl1I jiUajJIj)) .(j^ » i £jo 

JjLiJ^ >^l in-w'jl -j- 2 ^ ^is^ (S^ £° I j *■ ' ■ I " ' a Jji-l-ylJI ^ » l^" 

Sjii) .1 g mfl'i 4 r\ \ o 1 1 LgJ LqjIj J^'iin L^jl^^a. <u«£j ol fl->"\LI ^j>^t> q (jLi 'dJj 

(3 j '^g^ (jl i" in 

4j ^ -..-^ ^ iU,^, La-U£. JjO^j Loj j.'."II . Ijjis lA lo^ I I 

4_La£ <i j jJL-q ^ikl ■> ■■■^ ' (d j -n." 1 1 <fc ^%uJI j 4jjj%A<o 4 l~< 11^ ifij^jus 4^_jjk 4_lo^ 

liJLlA (jl^ Ijl ^ \l .^-,"11 JJLJ I 4^_jJk 4_LA^ i_ll lll~w Jj^ .J .tlilj^ 4j^_jJk 

c- ft ^ ^ i ^ 

|* j| i^l" 1 1 Jjl jil ULa ^1 " II Jj ■ I ' Jji 4^HaS • » > I ■ 1 1 /^c i_a^ jJLjs ^(_^i 

4 ajtUII 4j j_L£xkj (_^jJI ijilj (JiLo «(^jl^aili» ^yo Jjjll I *ijl «*r I j -(jj-o 

v—Lslj^a j i in Loj U i iAIL j."" 1 ^ J-C- Ij^jjio ^ya jjl (j^-Q-i lAjLi iLajlj 

Ci^jblil .iJjLxjoj 4j£. J^JJliJI (jS-oj JaLft^JJ (j^jl-S (jSl iJaAAjJI SjjIjILo 

.1 'i^ no grj i^ij 4a ifljJI gollilLi 3. t>> ^ (jLs tl ii^Lj I (j !->. (jS-oj 



N NY 



iiLkJI ^ j Q ° " 

,-.1 . ^-»~ j_j | ^ JasLa-i 4.1 n*S iJLufc Jjl_> Lxijl j*'^ 'j* Jjl ." ,,. , a 

jilal ^1 li IP's II ojjfcj .(iLilj JJ=^ 4 .KM Ifl'.X ) i^ajl 4j.a£ jl^-i i'lUn 

iti^ t_j j^a guljS ^ " iVis viva Living Force 2^ 11 s^iJI L^jJt jVnjSl 

i 

Lojjc ■ a.^-.M J^Ijus fU.) .Kinetic energy h^^^JI i5Ua» I ^'ijaim' a-itlj 4^ II 

j^jLuajJI £^JH ^ n hi t^a (.4^j^»JJ (jj^Aj J/jl^aja Jyj 4 >n*s II fijjSs Jal 1 11 nil ja3 
il ^il CjLajLuall Jx ii^aJLLI illo^lj .ii ^il ioOj-aJLi 4^_ > aJI illia Jx 4_ii iiiU^i 

j 'jl .I'M dlj^ ' " 1 1 " ' I I j " LlLtuI 

S_ajs I I U" gvjlj 4_j|_> i_Sjrlc.l Lajjt ^ inaJI 2S[ jji. iSLLa j^fl fl n j_>*J .iSj 

■ "■a »U ^yjJt iiLuiilj d 5 lUtl S _9-5J( 4 1 ^ /n 4_i_oS^ La ■ " (jxiLS Ijli .^»,xi.i,-t,ll 

/jj< . ... a^j^JI iiLLi ■> ■■■-v M d , ,.,"< . La jjLa <j\ m-> II Jx SjiJI LacLul 

4 al I (_| S^jLlI i i j-^i J^oLi. 

(j^JLtuj .4 in i5 1 1 iiLuiil j\JHi ydLIj Lojj I (j \"\ l^a lijjlj S^flJI JJij ,jl 4-^. Li. "ilj 

.4il mil j 

Jx Jjy> £jLuj S^aiJ J^ldll jrpLlll ^t, 4^_ > aJI iiLU (j 5jLj_)JI 

.La 4^1-ixi^o ^J^a 

4^j^»JI iiLU v_s_ ) jLi ojl^ Ijli (>-»j is'iLxJI Ijji o^jfi * *> (jLs .4a ifl^ II 

4_ujjLo-o Jx SjAiil 4j 4X. j^u ~ — -~ ^ IjLfi <A^JI S^aiJI j»-"jL) "iljl 

4_lojLo-o Jx Sjjiil ajjssj .Lk-L=i.j Sjill «(ojJ>I) ^LtuJI Jjj^ll)) <j-o jj^I 4 U » i^i" 
iiLU ,jl .4^j^»JI iSLU 4 U ...I (juLflj j £_ui*J\ 4^^. ^1 JIj iiiLia| 5_^3 

(jjJI Sjili fij-A I '^j Ij (.kll^AjjJI Jx LaK (_ysa5ljjj ^ II 4^^. 

4 '^ M S _9-5J1 ^ " 4^^a-LI 
(jS^aj (ic ^aJI (j 4-ij^Aa 4 l"< ll) La ^ ici-^. 4^>ja. 4_us^ (j j^JllJI JjLi J!iiL)j 
LgJ ^j)o ml I 4-ij-ojJI Sj^viJI JjJa (j ii^a^^a ^ m^> II Jx 5^ jOL) Ljjl (^aj Jjl 

^ . & 

(3 I ' J j- ^ A 5j)5 II ^ ■ ■ 'j" I ii^aLixi-a j% <iir> II iiLiAll 4^_^aJI 4.ifi^ (j^aiLu^a .j^jIjJL) 

.JUI ^1 



^>JLaJI Ojji Jin 

^yjfc S^^JI iiUai «ciJj £_aj •iSJ* ^' - "' > ft J*-il (^y^Sljj) (Jaliio ^Ja-ujI^J 
^jlil <i£ 4„m < v v ijjLLo iiiUoa J^ia J-t jjJj (_^aja 4 Luaa. 1 Jjs&aU ^roUJI 

^La. CAJ-a Lo-a 4j-aj*ajC _>jS1 j^giLo iiLuxU ^ S>*JI 07^1 (Jx^sLkj 

fljjl JjJ-uJI ^j^a^aJI rj-o Jj "il <tli)j £-03 .Work JjlJuJI i ^yAxta 4_oLfc 4_ua£ j-^j 
CUlij Ijl dj[ ^jLj^iJI J^i-J .l_L». IflaJJ llti LpV tctjj_i» OuaK jj,^" fill 

Uflft !<Ljja]I Jjt ^1 ■» ni Jjjj j»J djLi tijjjjl d_>aJjj fdj i_j^jaJL 4,L-% a 4jj£ $J-iiu 

.l(j„<Jr. Nl < mi Joj ji fr^il jjjSj I fj Jc 4jlSI^JI 6^511 i't'i 4j_jjJ! oSj^kj 13! 
JjjfLi^uj — 4.iiia") gtjLjJt {j j ^jl mi n^GJLaJt I Jij .S^LII £L*4>!. ^ 

iSUa ^jja jog LijLi <Lo ^ iii-ii Jx. (^^-uLjjitJI ^JQ B.n ^j) S ii A UJjj j^y^oj .iiUail 
i4jSjj^ 4Jslk> (J y\_ULj jjjJ Lo jvui a . J-£ JJLi JjJ Jya itlUj £-*J <>*y H 

Jjtl jt g ijjjUJl Jjyi LLuxa. d>a3 iiLmil iljjjJJ S^il! (jj^J j5 *^lai 

(jjj 1". il,l„1 1 <LflU«. Jjt J-C*i!l J> ^> HITi II iJjrVJ tS^Sjl JoC-J . JjLo (_g j"> 

i>U.^!l ?d o^lo j^pJi iaLLJI Lai . t >,,,n J^. JJLi JAj ijLs .4^^. 

S^oiJI ySli dLu t Jx.S!l <Ai^o j «^,n.r> li jjS! potential energy £^^JI 5iLk. ^ 

tiiijz I mil iiLsk Jj^a 40 Lfla. 4jjj p U jij IjU .4^_>^- 4jsUs nn^j J-C 

^jjl ^jya^JI 4J5Uaj .4-L>jfl hi »_q i^jja. iSUs . ■ ,.."« < C . „.j ^jLutxvu) 4jlJ < lai, m) 
I fijQ tiUj (jitsllljaj Lo^ t4o!jj>.1 oiljJ 4jjja^ <_j < in 1 ni-^» II 4-^3. 1 1 <ai I isLLiJI 

J«a^l j c^lS Jlj) .ojo 

li^jji. ^ooixu ijJJj £-a ^j^-l ti^iLojl if-h" jj n i^>"i~ "ii 4juLui 4*t i.a a CjLojiij-o jLlg-fi 
. ^j^jMjj-vfl-lt ij,^-* (jl jj iA,a,j Lo^ (4jifc ]q\ fljaJl jv" « La c-^yli .ysjiaj "il 4 i'h n 4.<a,m L^j 
4jli ti_» tulla uu La^ o Jj^xJt Jjl^ Ijlj .JjjjjJl ^fli oLojlV>H djjti ^Jj>-Ij 
0 _/i ir-ri 8 Sjrt-fi JjjjjJ! Ijji Jj-o t-J-»ilj Ij^J t^ajJI iL^jJo SjrLfi JjkjljJ (JJ^ij >'i 



1 \ £ 



^LiGj^l Jl llj^J 5j-o J£ j 4jI (jjluij J£ j JjoIjJI J5j 4JI 

t £ ft 

pl^JI <LojLS_o _/\jLj j-a I '< i^lA, * Liil jj 4jl dljjl <■-'» j-a <j-lj .4-uiflj 



SJjjjjJLl 3 wn'ilL 4 1 1 a"i Lo J*a,"> 4 »j;E-»H J» -^j (£.111 Lai 

d jlmll jjS-i jl i_i I U"i Jj.t'.Jt 4^j^>. (j 4jlfc iaiLaj Lo dlifc J^-S 

ti£ ^1 i5Lk ^ 4il Siak i^iL=4 c5^JI Lai .dJ.£ ^1 ijb ^J^ 1 

.4x. jr ojj dj^>"> > 4jLi t^LaJI ij ^-^j-ILi JijJI jjoj Lojjfi-j a -^jl 

.JJluJI Jala'vll ij <Lo_ii l _i,m, < C"i j <<Ls^> jSlJ I i la II JaLfljJI j 

4^ >iJI iiLk ^_J)<>> " lj-A L^aIc. iaiLaj ^^1 4jn*\ II jl (^j-iLjJI J_.U"H 
(jjS-i Lo.UC Ij a i /"i (_g^al in" ^-tiijjl iaLla jjl JLflj^a Jj ' i_L5iJ ^ '^>ll iSUaj 

L^ljLgj Jl JjAjj .£-uijJI dJj Jjji ^Lajj^l Sj-uiLuj jIjJjj 1 4 K a *< Ji-ml j JiiiJI 

4^ jjsJI 4iLk jji; Cn-v j^l pL^I ilali J-cl j J5UI jjSa Lo-U£. ^.n^*)! 

j-a ^X^ooJI jjjjfc ^ ft) d »^ .'il*? ■ 1 1 iSQaJl^a i-> i^ J'V i~i i dJj (_LaJLj^a |j ° 

J_c JiLml Jlj J-cl Jl g-j^-jlj jji i4JaiL»_o 4-qj)l^")o J^. ji>.l Jl!Laj 

Jj J-cl i>^_o ^Lfljjl j-a SjilL Ljljjj <ljji. c-\ uilo (jAJ^II ojl^ IjLi .jIj ^jjLa. 

Jlll J-cl J^j <^jljJI Jiiul Jl g-j^-ajJ-LU Sj^JI JJ^-j LojAJLi i,_£jljjl l _ r pLa. JJi.1 

Jlo 4^ jj^JI 4iLkj J-^^' i5Lk j>o 4_uiij 1 1 a~ (ji^l ^LJI j 

.Llllj 4 nitlj ^A, ■ d .Kll d ,< ,\1< ,11 isLLxll ^1 tl j^ i uij Jj ''"It 

.^-uijJI iaLLaj iaLtxll j-a ^ II Mill I ,ifi> 4 ifi nn ij ■ ■».■.!! ii jA-a {J\ a i j 
4iLk u->l ii "i^'j S^lj^ SjjiLa LgjLi tJ'^ljJI O^l J-c iJLc. Sj£JI jj^-J Lo.ru a 

Ijj <La^j^. j ^ j^ul (j j<"t in LgjLs < jjSI Jill Jl^I S jill OJtijjl LoJSj .4^j^». 
J- 1 ^^" 4iLk (jl iLa.'4jJj .(^jl^jJI Jl J I " >*■<* j^l 4^j^». 4iLk LgJ jj'sjjn 
Jl Sj£JI J-S iujjLJI (5^a5 ^i^ Ll& Ji mil JAjj j .<LjjLa. J- 1 ^ J iaLk ^_fll jjl (j 
.<_£jljJI J| Sjjlx. LgJo^AA pLijI Sjill j ,, - u J- 1 



_>h^ Jj^jLi i^j^*" ^ ta °l a a t-i i n nill J^^^ ' ' Lj ^ " (j"*"^ 

jun <mJI j '(l^J* "^.'.') O^^j l _i£l s j£JI jlj^o jjl Jx (T J-u^j) l _i£lj£JI 4^_p* 

4j| t( jn n nil! Jx JJLiI Ljl i-vl i i_^jal Ljl i-vl i_j^a^JI J^a^J I j's fbj .4_uj^j ^JjkJ (j 

.(((JxU jfl a IjJj iJJLjl iiLujbO JajS mil 4 ) Ur.) _H^I 4-ijLa. ^-i^J iSUa >*l I <n i 

c 

^-Lsju i_i^a£JI Jl d a " 1 1 jJ^S '— i ucu <jl (Jx ^jljJI _>1a£ tj,>^ 'J 

& C- t 

P_>il ^-1 LaTi iuj SjjOj .(Jjxa^uJI J| <_>_^Sl j^o^j LsAjX ^^ojI i ' I^j - v "h i_j^«^JI ^jl 

(■ c- ^ t 

i_>__>3l LoAjX ^J*-"^ cJ^~>-'Li i_i^a£JLs 4^a u^aJI 4jL>jJaJLi j^oijl 4_»jj 

.(J51 £-uajJI iSUa (jj^ I JA^I 4^jj». iSLLa j*\JJ (j^J ,-. %^ . <( jno mil J1 

4^j^J1 Jx .LiLfiLaJI <Jal a^.11 ^iJ Ijj-q ( _ y jlZlJI jlxi uj^^ J J > j) -LoloJ 

(.A Ji^-ifill j 1(3 nisljj ^yill lijjljjl 

^Ij .£-uzji\j 4 "ill it ^oJI JjJo-oj 4^jjiJI 4_ulsLlo O-oj 411^^1 ajjfc (jj 

p jl nul l 4_tlii 

4^^l Jjl^-,, LU 4JSJI 4^HJ.I iiLkJI Jx JaliaJI Lxa Jaxulij .O^UJI 
^ikJLj -Jg, ml 4jl :JqUjJI Ij^a ^Ij-nTi <i i^I i^tojj^l ^L-.n^il IjJij .^iaLuuj 

toLualj^il J_>=>-o JLa. (_jl Jx. I g i'v I <4^j^JJ (jjjjj t>j!^5 ^ lajll Jx ^LiijAjl pL». 

Ijjj j2>I 4i>jiaJI (jna't ) ^ ' U" ... .j .SoaI lull Jx 4^jL5 Lgjl (J-t ,^5-^ 

. « t-i iii ili> plojjuiJI J « i tiDjjj c^jjL-uI ^^IjrLaL^ Lai ° ^ II 

Lajlj oLaj l-t'ill aj-Gi j J .Llilx J-ojG 4 U. aL^. 1 1 -.1 U.'. 1 1 rj\ jJjjj 
iSLLaj 4^jjJI 4iLkJ ^jn^ U,ii.Li Lo^lc ^ 'Kll 2 al Ull Lg „,fl'i 4 njflllj ilkflla-a 
Jj£Jj >, iii Jj^Uilli 4Ual^ /v LL_ > ij J^ljJI (j -■! ^jU.".l I £,AA jjl .£-uo^JI 

j ') tLi 4 ~. d »l< II iaLLaJI ^1 j J 1 1 j .(^jljjl (j Sj^JI J* a" dUj^j ipJaxi 
(^j^ajLs dllAA iJg-S -j^l oljljx |JI ^jLaJI Jl fJaxi d^aJIi ^.j^ljiJLa .jfl i^-ill 

S'i! ^1 .-.I ^jU'.ll aAii .Lai a-> II 3-^ J 

1[ l aj lr JaLa^JI ^ 4UKJI iaLkll J ^ JjLuJI JIJ^JI ^ ijU^lj 

liA J| P U it ^-uajJI ialiaj 4^jjJI iSLLa Jj^tTu j (iSLLaJI Jyi lllli Ix^i dLui J, I 

4^.l^5j .heat Sjlj^JI ^ iaLkll djlili ^oJI jjj^JI JIAIIj .cJlill JUJI 



jj^jjjl ^Llll Lo£) S^l^^aJI Jjj dKla-^lj <(jjSll JlloJJ iwJL — <ulr. 

^y^i <<LajtViU J^o gtjjJjJLj J*\ mil l,ifl > 4j_j5i2il SjljJiJI J fl bTij .(l flTi 8 All 1 fl 

J-C _>3-i=^ Sj^iiil iSLkJI J£ (jj^J •'^f 3 JafaJ-l *• 1^-11 JJ u^fi 

fr 5 _ _ t 

(JjjjLjjiJI jiJ 1 '-^ 'jl" t d a ifl^. II (jj .4JsUoJI JK Mil J£_i£ 5jlj-> II 1 'i n fl a 

Gjl^aJI Jjl Jjl AA_> -Lsi-i iiKJI 4jsLkJI J^. IsLiaJJ ^j^jLfi J^=>.j - ."f I j 

I *i ii 1 1 Aa.1 ^)LjJI (jl j-mh i j)l-i mjl (jl^J .SaajuJI 4a-o^l '*» * *j1j^ II 4_ujI_)A Oj-^-" 
(£jyjLU La Lfl-jl J^. jj=>.^j S^lj-aJI CijI^ tlLlj Ajlj j .j»JL«JI (j 'Li^uLlu'^I 4 iiio-^ II 

.ajI^J.I ^ ^jj LfljLi i s^jlj ."■-»■ » <jjj^l1 ^,1 iii-t.^11 J I d *■-- I ^,1 mV^l! 

^l^j phlogiston (jj"i in-^^aia ^_luLi j^lll Iaa <Ll»^ij j.'L'^ ? Cyj <A? 
4_ual inl ol jl ajjJo njj Jjj" - — ^ loll jLSic^l jLujj . SaLU 

(J «**> ' LaAic ■> • II d "'Ij ' 
^jLaxu^JI d U ,,.lj . £-jLa ^jlj^ II 5 jfi t .-.-^ a'. ij^iC ( ^li]t Jj^flJI j^.ljl (jj 

SjjJiill f_u,L c^.olj Antoine lavoisier 4jjjl^ai^ jl^JaLl ,^^1 

J-c cjLjjiilll oaa ^UjlJI ^.Jajco JaSj iij .caloric theory 5jl>^iJ Ajja „ill 

£jLa (jl^J ^.ujLllI (j^SJI 4-jI.Aj Jj I"- ^-o S^ljt 1 1 4^_i^joJI ^ -j U.*i II Lflj) 

ial 8~> II ^j-ij '<jj^ ^3 4Jj^ *J_i 4jl ^^yLflil (j^J mil £jU.I ^ run i Sjlj^JI 

dl'i^H j! oA» I < iij-lilll &1& <Uij\ji')l jjlc) .(Ij^JI j 4jKII 4lj^ J^. 

(■JU'wn^ll jl tOJm'sSH Jlo iij^jill 4^lj n _i<ll O^UlJI j I (j j If. ialp-> II jLL 
jl 4jjJjJ j^l ni-t.^il i53-"J-l 4jl B ir^ i mil £-!)LU J3^ 4jLiiaJI (j t ji- aj 

^jil^Ja ^\ mi a i (3 I ' " I *'" " li>j^j Jj-oj » "'II ajLLI 4j^Iij C ' l^- lj^-(kj .4" mljJ 

j»x._>JI J^. i4jjjlxll!I d .j U.'JI J^Jjjjj <5jj Qo||i a5 jjil^Ja Sac. OjI^j .SjI^jsJI 

4 «— iy\ jaj I fl ma t Lfl-jl 



kit. <G"i! jaj*. JliLo jj^j .SjjLLjJI 5_lSJ I iAtt£. i5jl^»JJ ijj ■» mJl 
Uu> lj.it Ji.jl 4j5)j :5jjLkjJI c^SlI CA.na"> o'iljLi-AJ cil j 3 <Sjl^JI 3 *_uk 

Jl_9-a. JaAj iijLi-j ill Jjl p t o t^— 1*1 jij jiij .6jlj^»JI <LjjljjJ i^ollall j^AAlill 

jjLtj%uj cO.' 1 ? jlj^Jl Thomas Newcomen (^oj^^a" ^U^" SJa^J^j \V\Y 

. IjrLLijl j\C ■» « 11 ^^.Ljuo j 4jjLa d A. ..M SjiLI j J. 1^3 o5> ill O-L^-J La 

■ 4*>i^VjL jljj ^^iJI i^c.J\il 4 0 K 1 1 4^ »MI J^. n CiU jij 
> jLllI j\9-&-> .4l~i 111 \i\ ^o^S^jjj jljis d_>jLi_> ill \ — 1 |J*C i"> (j\j->J 
ilSM iJ ft C Jn'<"j .ii'iLiJI j J>^all fill 

jiLa-ua 1 "(j *1 r i_>^ajSJJ ij* "1 - -^ll » I .ill « (^j^"' <3 LujLujI 2 ijl ■". , II 

Ji-jJ jU^jJI p.Lo-u3 jtifil (\) :water valve fill ^1 0 steam valve jU^JI 

^Ijj jj«afl >3 jjin*s 1 1 ^flj (3 jLijJI l"i < iri i_i > i,i.C»,„ij iijC. Jl jl -k ill 

JjLJi f-LAi £n iiij (^jJI tflil jJ o 10 £ilil (^) -jl ^.'H j*Lo-"= (^) -4-^ 'All 

ciljjj 'LjjJ^ Lc-L>^ u^iJ J^-^' 1 tiTsj' iijjUl Jl jljj J^-i J-c Ji.jj jl 
.pLLI j*Lo_u» (M -^^> 'oil f^J^ ^ Q -° J-S-"'! Ji (j",'^ H « (j »•*>'"«' )) 

Cjjj i3i*Jj ^"1 a~i 0L0I n.^-ill iiijLLjJI o^^LI JjSlI ^jLojJI (jj .1 (3 K SjjjJI 

-il /\l n .y-<ll ^Jj(_lJ O" /jl O I I ^ ...«*» 4J^|I jjl 3 O " 1 1 .(J » fl ILj 

jjl^ (^jJI Jji^JI tjl ^1 iSjjLaj ill lj^-JJ Clijl^ Lg.il <^o jaX.J-11 J-fj •f k J- L " (JaujLLoj 
4 jLkjJI j£> 5jJ^=>-^' il^Ll SjjiJI j J i nn *illJjj LoLoj ^ »Tifl^ 

<lya yuiJI ni% jij d< ^jjl jLLjJI ^LaZi 3pU^ cxil^j 

I (j l-^jl ^^IJI ol\ wn^'ill oWLiJ <<_nJ3-olo ,"n ijjLLjJI ilSll 5 Js .ill jl^-S^I 6JJk 

iijLkj ill Jjl 45,^5.^.11 j ^ji (^jJI James Watt olj o^e- ^altl^'ill ^y^J-l 

.NVl^ iLu, J 5fli^ olj 
ii j%aJI SjU-^ (j jl . q»".'C"II pU^I j (^o^Sjjj ill (j 4\ljU jjljj^. cxil^ 

c- fr 

jl Jja-ojJI J^.1 iiljt-i ni*jl Jl J^jja-jJL jLa-ail ^ n in < I q.i'icj .SjjjJI IjA d »1a ...II 



^ ^ a 



iaLkJI an 

Jl jj^uS-ll ijj^'v J i_al^ lo ■» no 4_lojLo-o ^ya j\ -> > II ,2^o ^ySLJI <u ,1 1 iiljJajxi'Sjl 

> / \ .. « . fc t 

,j (4_iiLiJlJ 4_ijjo!l 4 J^all iijjj^i Cul^ ■ a.".<"ll ^jU-^ ^| ^j|j ^fl v") .J-C.I 

£i>o i£ &±=>*i u' u^- 9 ^' <j-° jl-yH J-*-^\ -^J^' u' d>^f' << j^ 

till ^Lao^a i_fijSJ.I ^ J£_ii j d/u-o Lo£ lv _Lijilll *jl~-- i£ 
•-iVC II j u o"<m jU J I Jjl^j ^t^IiiLJI (Y) 

.iaUJI Jl jbu , ffill ,> c-LLI 
j^ju aii J[ c5 J J^ i_ijjiLll S>lai. ^jL dJj£ olj <_s>£.l 

Sj^aiill 4j j mm II jl^J-ll 4j.a£ (j^aLttj^Jj .AjljI 4jLn^ ^j.. .< II 4 j£ Jjl^ <_£.i]l 

jLi-JJ (j-c-l *jl>=*- ^^Jj) J-C-' I lo« ■<« ^j^'wui Jjl jji <i_a„u^*tll Sj (j 

ijLLjJI JLa-jl ^La-i^a JP^-C-' LF^J IjSkAj .i_SLi!i£jJI Qjl-.-^ ^ JjiJI J^-I_>ll j 

£-SJj J J n" II jl^.ftj.m'j i_sl^ ^-Oj^ U « .A " J U. . ... 4j|j U m'jl j jl -> t II jLi 

Jik^ 4^J 

J-aX. ^ JjSjl ii*iljJI CjIj'i mil Jji^aJI J-t ,jLttjiU >^-JJ JU.I tjl^J 'CjIjJ l^aJLfiJj 

^Sjp^jS Sj_>j Ijl.^-^j Mathew Bolton Cj^^ jjjL» ^'j ^Vic-I -ilSJI 

SjjiLil .iJj^. jOjuaja ^ya il^jo 4jiij J^. \ -\ 'il j 4-ifcl '> i^i II SjJaJI Ci\ "^"^J 

.sLusaA-jJI 

Sadi Cj^jjjl^ (_jjLuu 4_o_ujI i_jL<i> ^ujjj "'<* ^j" ''j a I a *->-"1 j2 4-> j I -> > 1 1 
on the «jlllJ ijiiljl S^aUIn :ol>ij"-> IJ -^"-^ " IjL^ ^ATi 4">, l , .carnot 
^.1 ^~i,nL 4^ ^^Jl jJ^iJ llsli CjJii vi_.l^~ 4ji ^oJI iMotive Power of Fire 

JjjLii^JI 4j"iJI Sj^il a II j J i^i LI ^1 <CjIj JLo£*iJ 4l^uljJ frljjl iO^ajjlS J>5jI 
4JL»J 4 1 1 inj 4 Ul Cul^ iijLLjJI ilSil Jjlj iJ^aJjJI ^ ii.JJ 1 _ y lll Sjl^^JI jik 




.4 la"i mil ■ ».".<" 1 1 is^c. olj 4'i in'. LI 



LiLlj ' j * ' 4j| IjjLLx-a li^j^JI Sjlj^sJI aJ^jj ^1 I fl" U -i.lj ' (J^-oj ^jjJI 4_i_uj Luj'sJ I 

oLa-I'lTl ill*jl jAl 1 ( Jj^3^JJ t5jlj-> II 4_lj ■» mjl 4-1 j lVl 1 1 ijAAJ^. 4J j 1 fl I I lVi II 

\ Y • 




James Watt oU 

<jjj 4V\ I tllxa. J-C mil ijjiaill <j1 

* tjo* ijjLLaj ijjLkjJI iJ^II jl^*'l Ci$Jjl£ j^ui ji-S idlj £-aj JjrtjS £j-iiajll 

.6 jlj-^ II 4jLflljJI Sjill ^ (] 0 1 4jLiU 
<jl 4'i-wLmJI ^1 ma-SlI (^^a (Jjmu Sjlj^JI (jLi t4.)j » mil <LijtVill LLfi j^j 

oL»-jJj .Jo nil (jl J-tl inn till 4jj JjB 4jjLil 4 l-t » II Jn'i 11MJ 

(3 ^jLa-^l jL^lj jL"JI JsJ^'J ClLjJJ-Lui pLg-tl imp LkjLiAC.1 n > ^1 m-wSlI Sjl^^a. 
Jj^i clil (^^a 4jjIj 4 Hi's I 4 i ni'ilLi 4j| Lojac i_i ^j^jlII j .4jjLLI 4 1~» * II 

t»s- : <cS ^t SjLjoj) jjSI JJLi Jxic ,1^ ,_^jjJt UK SUtll 
m'&l ^ <tij JLa) 4jjU_JI 3J^I <jl cj>> jl£ £ JISI tk dljjj (-a*^ iiLuA Jx. till 

5 j| ^aJ| l(j mij ijuaiJLi jjSl Jji_£u (kLill I (j Vs nj (ijjIj^JI ilSlI IflnniiM jjSt 

5jI^=JI CiL»-j J (jji j .^1 jrLS^II Ijjfe >— tfcjp uuJ IjjkLa (jLuij^ll X? 
jLLjJIj . Ujt II U i.ijJI Sjl^a. j La J I Sjl^a. i^wjj £gj ^jjl ilSlI (j 



,-iV> jU-jJI g-tiil Alt <Gl Jl jLi.1 a5 jjl "ill .J a ..ill j\ UjJI Sjlj^Jl 

.i _ & _ ^ 

ia.jj Jr. Jj^aJI ( _ y l«j J_cS!l .All (jLi dJjJ .( .All iia. J 1^,11 SsLiS 

L> '"^"i Ij^jij i5jl>iJI ^jla.jJ j J^l j^*J <£-SI_»JI j J-tl 5 jl>=>- 

Ui » i A C>t" 4jjAaJl i)jLk_iJI 2I ^ 1 J-oJL^a .JaJt-usaJI SjLi^J (^J-ll tl>l_J 

ASj .1,1a. Sjjja. ifljjJaj 5jjLkjJI il^l j^aSLJ ij^jmJI 4_)jlVill Jjl jjjl Ijj 
■ <L)^)» .11 II d 'j U>*. II » Lft/A-ioSU ft 1 tlLljS 5jl^^> 11 jjLi j^uJ (_jj^"i!l CjLft..nll (jAau jjl 
L^JLi.j| <i i (_yJ.ll (^>^l Sj-o ■ P 'j*~'llj j> « aI a 1 1 jjAjlj Jl ^-1" *« 1JJU1 Lo-iij 

.*L>^)* hi II <L)jIVill JjJj-oj I'lQi 

^jll^j ijjLiflJia-o Sjlj^. Ll^-jJ I nfl 1 Jjl n iiitw (jtio^LLi La,l'tr.j .J^Jill Jl (jt <<i*jl 

uij jjSI ^o-t^l li-i^l >'<■-> H a' IjjI lgtjw^l; j^Jj -j^>jI Uj^I ^lj,,.^_ij tlijl J^j"i!l 

oicLS-jJ l _yx)l 4 fl v5 -» 1) ajji <Li j ■» 1 1 1 1 1 ^ -j^'-H j^iSljj .b^ijj-i jJ^I 3^-1^1 ji-taa,Jlj 

^■J J u! JjilLi dJjj <j^j"i!l Jl (_>i^ujS!l ^ Sjlj^aJI JjIj^t-" J^=»- 

till J^aJI 4-uiij iajjAJL idJj (jLi <<Lulll 3U « II ^-o <jl null JjJ*l&jj 

.JaJI Jixul Jl Lajlj 
^J>Jj 3jlj_aJ| 4 *u t n 4 > rt*S (_jl ^j^i SjljJiJI ^^^Ij^. (_jj^l 4 1 i^-iLa. dll iftj 
ja_i^ |i 111^ (JA *> *^L!LaJ . CjL^-jJ-II (j^a I 1 1 » o ljj£. La >k .n~* Sjlj_i. 4j>.jJ 

1^ ,_,1.^1 

5j|j_aJ| 4_lo^ j iii-^ II ij mil ^jLLI ((^LojjI)) Sjlj^sJI i^jJ JfLaj lijjJLuxJI 

II 4_>^I_^JI 4 « ■•■II ^.n in 1 ijj^liu 6J^I^ 4^».^)J ~ -"^ Sjlj^a- J^-^ 4 » j 1 1^ H 

( 2^a <fcj 'i 1 ^1 1 1 a.1 .n->.*jLfl '■» II 4_)jl_^JI ^ « ■•• II J_L=k_i (_^j-ll ^-^J (* T ^ ^ i-V^ J 

.^■^ i.ul 6jlj-aJI ^j-a 4 a I" A. ^ qLlo^ , .IU"~ 6J^.Ij dij^ L^J J^J 4_iiLL^ jlj^ 

jiijjj .specific heat iitoill Sjl^aJI ^\ jlj-oil 4j.^.UJI 6ja J-c jiUl oSj 

i^-jj ajlll ^ Aa-lj j»l_>^>- ^-J- 1 iaj^JLIl Sjl_>^JI 4 .1^1 4jJA«JI L^loai 

^ I ■ ■ ■ Sjj^l^a 



SYY 



c- 9 09 

cUc_^jJI Cii^>Cj *t£>^JI UjL^ 4_ijLi£- SjLaS pLLI ^^JLkl Aflj 

•Oil 

• (igj* mil jJjIL! ^jjs calorie I3 » ^-o «r» tiijJju So^-lj i=^jj 

.4_i£.^ajJI ^jl^a. j 4~l~< ^pAj La ~ I 4_ijl^aJI 4juJI 

isLuaL .^ all la^J ^llo fill UJ ^-ujj Jatant heat iiolfUl lj\ ^aJI ^n.n"^ 

.4j|_ii£. 3 Irtfl't J-i-aj Jjl (Jl it ^-ojj I* ' •■■*' <L».jJ £^j>> ^\ Sjlj^JI 

iJJ Jn-ii ^ a >^j" S^lj^aJI 4_^».j J ^jl j 1 1 1 1 1 ifLLI j I j-UQ^a-a^>j I i * IjLi 

4iL^L .^p^JI (jLliJI) Ijjj LaAic JUa JJiS ^ (I00°c ( 212 Q F) ^LliJI ik£. 

& *■ p p (■ 

j\-u-C\\ Still ,J| o»i iA>l ^jUI 5_>I^»JI <_j-a>jj ^jI :JLuj <jl jjLaJI £>-ai <^fl"» __>j 

l_a^- 5 i j»Jj .fill j 4 jl 4-Afl_a. 5 j j) 1^1 i_>-fcjj L^jLj 4-ij n mil 3-ijl-i'tll 

i_j-&Jj 4-lal inn Lg.ll . Cj-SjJI dJj C-Ljjl ■ at i 6jlj-^JI jl lLLui jLi-A ,_jjjjJj 

III 

"1^ II iiu Ale iijlj^ SjJiiUa .-»U>-vjl AS j ■!! <CboliJI 5jlj^»JL> <x£LkJI 

iajLg_uajl i=k.jj ,J| J-iiaJI Jj-qj ^1 Jj«_> 4_iiLxil 6_>lj-a. _ya£\ I < j Q(} i<V< J 
jij .jLg_uaj*JJ <Llol^JI 5jljjaJL> 4 li^ II Sjlj^aJI aj-d> n unj ■ Ji fllL> tlLljj 

JjLu Jl aqL=>. j^q L^jJLa. cj^r^j LaK jIjII JSJ Sj-ol^JI cil_>l^»JI 6Jla> ^--^^-jl 

(>a Oa-lj ^l^a. ^LJ jl ^uaJ ioJ'iJI 5jl>aJI i^o£ 
SjLLI Jjp Lo^jfi. ^lU'n ilolfLlI Sjl^aJI j 6J^.jII Sjl^aJI 

■ jl^>, II J»£. 1. i"^" < I * >'"~ ■!! <LLol^J) Sjlj^aJI iiij .Sjlj^aJI i=».jj ,jiia*i ,\*>f. 

4 ,1 o*\ 1 1 jjl , ^ 0 ~ -» LI Jjl^j .j-ojj "il 4jl — 4 ilc iaLtLaJI j»JL> La LiajSi dLlA Jjl jJ-uj 

■ ^gj-» mil ^jh Jol a-> II ^ 1 A^a-c 



N TV 



^JUdi o_>& jliLal 

4 'j U»*>ll d U . LaLaj Cj^uS J-5 ^-1 C$J^' ^>jiilj-t dll& CjjI^ idLlj 

jLa-jl jj| (^j-o Jji5 JJJO Cjjl ((Cj^K mil jJfcl^iaJI» 6,lfi> tjAn tj mil 

.6_>J.L) (_gjlj-> II Jj-^j ^»ic. ml jj| 5_>Lg_ill (3 (Jj^s^j (_j^i->^^ 4_ujljj 

^-k'li <dK~ Vjl 4 lo nil^j SoJjlil 5jl_>^JI iflj-«-o 0*j*\ mil j^ljUII fcjjfc J.Aol La-ljJ 

gi'i't't Lul "^Ls .La J*v mi i oJ^jj Sjl_>^JI ojI^ IjLi ?3jl_>^JI ait ojI (JjI 

<g! j5"i»U <>> ^£ tgji .nil jjlil <jl ^1 .(ajj^ ,ull AjjU'iII LL>3) tfJ » mil £^l!l 

SdK'Wsll oj^j Lo^it (_gji mil £jLU 

^ljaj Loilt JJ-^-JJ 4jxsbDI Sjl_>^JI <jl 4-)ji mil ij^Jilll jLu^jl 

La£ LsLoj 4 ilL=JI (j l^n-AJ ^jn _y&l jjl J>if j»-4jLcjl j ■ dK'Wjl Sjl_>^JI 

S^JLuS Cl I nl% J)-> KIM Lojjfc ijLt jjl JjLuJl J j->"lJ 

ul <jj^>^ AjjjljxJI ij^ialll jLuajl <_>A*j 

^ c- w M c- 

.Ijjl <jil_i (jij Ly jJI cjIjL^.^11 (_j-ii>j '^j'j^- ((^j-o-iJD L^-j'j «p t-> ->""») SjLLI 

4 . 1 J j i O CjLwoS Jaifi Lgjl JJJJ dKl-fc'jl 4 lo ml^-i J^uiij Jljp 5^ < iri jJaJ 

.4)1,^1 5 J III 

jji <L)j< mil ijjiajJI (j 4-ijh <oll Ij>»Lj ojjJI (jiilill JjIjI J^-l <jl^ 

i\V\A ii-co o->>p.1 Sji^-iii ij^aJ .Count Rumford *jj^i-ej cjjjSJI 

J-jLlCuo (J £-i J_o i_iS~> pLuI dK"i->.^il 4->"<Llll Sjl_>^JI 4jjsS (JxiLlLi Jjjioj 

iajlUI iljl^JI Sjl^rJI 4 j » ^!;b a5j (i iijULJI 4_^lll ^^IxJI 

^ SJjLgJI ixoSJI ^1 LiilLo jjl^j .isLSLJI 4K15II jliJI LLKij ^jl^i ixoSj 
Sjl^^JI ifl.) ^La j5j ■4j j q1'\ II 5^lj-> II ^jAjlj I*j '""> u^- 1 (j^-ft ' *i! Sjlj ~> II 

^^jj . J-faT>*jl jiflJI (j 6J^a^ail l^uii'i L^jl J^a-Jj jiflJI ^jIj^j LlKjtil 4_italll 



Jl Jinl lkiLi_<, 1 j ... 1 .jjLJI j IKjjaI .(Benjamin Thompson) jj.,..jU j^»Luj J-^ll <u^.l* 



Situ I a n 

_ p p w , p , 

I 'I ■" Jl c- t- ' > Jj ^ " > JjliJI . jliJl 4 i e\"\ Jya J^-ui (_^L> S *■ ■ (jl ijjJ ^ J ' a 

p p , . 

UJ J u' S jL>^' u' ^L"! j jij .4l]La* j jr^i3 JjJ ^Jil^j 

mO'i IjJ La J^a-a. 4 ' '**■ ' -O^J-^-oj JfrLtuj «A£_a .S_jlLi ^jI _^I> ^al I 'I la ■" £^1 

p ^ p 

.5jjA=». S_)Ij^. gcljj 6jlj-k 11 J,l £ J^5|_J <l -> ) -> in nijl <jj IVllI i<Vll 

L^jLi Ijj > mij j_)^ji-o_) i_j_)L^j gjLlj <j j » n ij I <jj kill _)l_LPijl (_UiJ ^SI^jJI 

M # p p 

'iL Lljjijj » "*i dl a wn-v (2)-° Ljj^-a uj/£-> 3' mJI jjULI 3I 

j^-uiilll Ijjij .dK" VjL j j — * i (_^jJI jjjlJI I3^>^ j^l p iii^ II (J Lijljcl 

iSjjJC JjjJajJ .<J_)jJI CjL\_ajr\^J ^11 JjJj-OJ pLljO's II t^y£. i!"l Q~> II Lwcjfl fl ft 3-0 Ia=» 

■ ^^1 mil jjULI |t a ^-o J-i^l '" ' 1 ^JS^J »-J_>L^J Cj ,\\"\ 

CjLi j) » ir^ i_un"i <_j-*-^ jifcl^aJaJI 3-o ^-"Ij lilLlA 3^ (dl < y'Wjl i_ijL^_ij 

-L&jjJLXi j^C. d i j --v ~ .CjljLiJI i3 (jiLoij^llj JJfi" H (_j-4>_a mJI <Jj h'> 1 1 

Joseph dLujJ 0 u^ ji (^uj^iJI ^L^aiJI <NA'V il^u J.I5II 

U ^ j jx&ilLi <*J ,11 jl£ S_>l^a. ^Lij Louis Gay-lussac 

Cxil^ ^jjJI ii_^iJI i3j J <sH\ jLiJI i3 Sjl^^aJI i»._>J .(tl^JI (3-o ii^^) 

4 il iiojl Sjl^aJI ^jLlujj I (j mfl'i ^yjk Sjl^aJI i^jj 3' -^vj 

i3 -^Jf u' ^ ^ (SJ* "'^ £jUI j u^ 1 '"■II 4j>laiJI Ijjjj -jLi-lJ 

L^jl Jfl'tatl 3-o 3^ Sjl^aJI ia.jJ 3^!j .(|»-T>-a>.ll i3 C^Jfjl "iTin 3lli_>AJ1 CxA& lj|) 

J5I S_>l_^ i»._>J J[ c5 J Jf 3I *il 3^ dJj 3U <( _gj» mJI ^jIII ySjii jj->" 

L^J 4 I i~i n i_j_)L^j "il^j <jj ^"'11 6jjS> 3^ 4 Ul ... . .(Jj^o'ijl ^ Cijl^ La-o ^^j-uo^j 

p ^ p 

4-la-ujl^j 3^" 4 o t o II t 4j^ 1 m II 4 .j Uv*> II jl .^'»l d ,.ilj » I o a I3-0I 

4fl,^jJlj 4jj«.jJI >_ijla3jl d U ,.,lj . 4jji mil 4 ,jU\ll 4jjL^1)I 4jjv<3JI CitLa- 

3! lli^. lij^^ 31^ .\Al • j James Joule J^. (j<n«-> ^iUajjJI ^Lj^ 

p ^ * 

4 < 1 1 m"i I Li mil 4 .jUv'»ll jl .^'.1 JaS 3-0 La j^^ fl o dJj 3^^3 ' ^ * " ' iS^J^ ^_>!>^^ 

Sjl^a. Js^l Jl Jj&\ 3-0 L^Ljj^oij JjLSJL ^^jiu Sjl^rJI CiLl^ .4^111 4U i IL 

?Sjlj^. aJjj 3' iJjLuJI ^jIsIiil) Jjk 3^-1 •J^l (Jiujl i^j^tu Lojjc. frLLI JlLo LoLoj 

Sjl^a-U JUJI iUflfll jjU-II jjLf, JvLi. cj^ryl ^Ul iilxuSlI ^ j»1 dJj 3^ 



IE 
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■ Sjlj~> II i'iK ill ^ilill > - ' -> " I ■» jl o % II <J^>- j5Li 

J^"~-~ ^yjj-J tlllj oai ."^ ^ Uo II . mil iijiijjl jl i^'tl 4_iL=J CjjI^ .SiUaJlj 

La ,d \K y AK i n d K , , i j d t pLLI i I " 4_| I "| n \ J-ljj .J-lJ^k H III ^-jLo 

,\K Ijl Lo 

4 l~> f (^jjO ^jj^"' ' ^iij^'H 6jL^ja. jjl^ .6jl_j^. ^I^ijl ^ i U" , , , > itK ill (JjLluJI 

Jji.lj (jlujjl OJLxij (Y-l J^-i) frLo L$j 4^lj)U...l JiJj Padlle wheal £l>IL> 

c — ^ t - 

M t fc f. 

gUjj^ in til ^Ljj's II ^Ij * US a pLil . .15" SjljaJI ^IjJ^ll ^jl j-i^ll] (jiujJI ojl^ 

4_a.j_) ljj_^_a LcLcLijI U> -^N 4_jLs .4_i ^j^oLiJI 4_i_tu Llll^J I 1 _^jLs jrl^^Q jrLlI Ij-A ■» " ■ ^ ' 
gillj Sjlj^aJI ji^ (jgjljfll <J>=>J *3 ^. J^" •^y^' J J? °.' ^j'-^ 



j».LS i JjJLi ^1 jJ"i!l Sjljl J^a-o Jya "i! J-> J . | _^-i-lK ill Jii.MiJI Jya 4'uin 4_la£ £j-o 

c ~ _ — t 

ii I in n I Q Sim ^ I^J "i! I j jj 1 j ^ > 5j*s i __^-oj Ji-s t 4a 1» i\ <Li j-Ls ij h) U in I 
p . c „ „ 

bjjL\\ J_u=L=». 4jl Jx. Ji<~>flll lj-4> (j Ji.MiJI Lji_>£- jjl j3^" ASj .4 nnfl ft 4 n n 

4-sLud.lj lijjlflJI 4 \\j U JjJjj " ^jJt> SjjLlI Ciil^ Jj^* i-ij^Jj <jj .4_al niLl (j 

J».miJ1 (_>"Lii 4 ft j cUjjj «<J Jx. ia jS mlL 4;ljU,,,M! ^j-=^u (_^aJI ^Lajj^l ^ 

Jfl ft (J 

"ill i sl'i-^" "i! iLxiS jj^Jj Jl 4-il g\H (j J^>- J-^=jjj .Sjljt II u *\ i*>K_itl ^iK nil 

— — 

t^j^jj .ajrUJjjj ^ 5jl->~t (j^-AJ c^AJI ^j i mi l JjLLI 4a^uI e-f^ui -l^J "i! 4 Aj5-> 1 1 
i a J^j^fc uOji'i ml wXS^ iSUa ^jl 4^^=>. iflUa j*""' ' (2)1 i'iK 1 1 1 J » Ail! 

.iSUaJI j^-i-o (2>-o 5j^-L£i 5j I j ^ 1 1 (jj^i-j (jl jj "i! dJjJ^ .Sjlj^. I il guljj Jj-uJI (2)1 

ijjJaj flij (^lliLo jl) jjJ Jj^ e-ijl ^>~'l 4jjLjJI <LoL$JI ^ ^ Lol 

& p „ ^ , 

(2)1 ^ \ in i "i! ^I^J"i!l (2)lj^J (jl - * <p U>l iil^aJa-uil ij jjlujjl >_i < mi *jlj ^ 1 1 5j O-t. 

CiJUj «J^a. (2^o lj^-uai-o ,-Wjfl-JI dJj (2)1^ .(4^^j) 4ji£j 4jil lj£. t LJJ ISauii Jailj- 

(■ t ^ 

^AJl Lo (2^-1 -L*jI f-^> 4_iiLi jl 4^^s^i &U.I jjl ^I'i'm ml (2^0 jj ^ 

ftigjj .till L^la (2)j£jL> (_jjJI ollj>iJI (jJi 4jLa."i!lj Still ij 4jjJiu jl 4^j^sj; 
ilA^9J-i->-4 Uj^-" ^yln.aj <H20 iijJLil d . c ,l i « .< II 4jLiuaJI CjIj-ij^JI 

Cj^j^j I ftKj iCj^j^j Lf^' LS^ ^J^- 1 ,^^' (2)1 JJ "i! .(^ ^ m's'jl (2>-o SjJ»-lj Sjjj 

« PCC P > c 

ajjfc dj^aJj Lf l!l iSLLJL Sjl^kJI U ^1 jj .Ujl SjUI .-.-v . .^1 j&\ 

/."■l""^-^. II J^Jj-aj "ill ^jlj~- II ~ g « a ' Ij^-Aj .4-uj)^ mij^'v il l CjIj-i^^ ^ 

.SjLqU ^yjj^aJI g jj e\ \ 1 1 ij ifi^-i-o^j-o i_j J * 



jl Democritus ^nJa -j° qj j ■ aj.,.l.nl1 ^JH\ ^.j 1 • • 4_i^ j 

dlla> jl N i^l jlaTif.'jl jl£j .atoms cJjj 1 q ijiklj tt >-*-lL? Li^jj-oj 

j* < tl'i-^fl £jj J>=>^a-> JylaLa. jUu£.l dLla> jl£ J-*j Lajij .CjljjJI £^ajl j-a 
jl jjjl i_SjJlj jaoj .Lftj-iX^ <«-I^JI_j -j^ uaJlj < t_t mi ~N J I (Jii-o t4 a l"p> n SjLo <J^J 
^i-ualj .CjLS jm jSh * <i.u* ^yjJI iilLLil ^UjljnjOl jljll j* ^-S^l Cjllo JLul 

j-a jj££ cjIIjJ^JI jl .Sjj ^juilj .molecule IjjJ^. "> e_£_>ll j* 

t^v^al i » II J^*^j 0 "**' " Sjj J-\° .LajLoj^ . al~-v n 4jLo Jl_a^>- I (j > ft J-^._jj iCjljj 

JjljjJI j-a Igjlj^oj Cjlli>aJI ^iriVi j .jkjjjlj^JI ^yl^-J C/^-JJ'*^-" j-° 
SjjLuJI Sjillj .<£ _>=JI <Lva£j iBUaJI Jx. laliaJI OyU^ <^^J ^.'''^.'^ Lffj'^J 

.4_ujL=JI O .iijl j d-ujO^ II Ly A 
■ "■ 'I oljj£ iijjJ.1 ^Ln-y^il ^yla. 4j1 j"i!l jjJU Ljjl d U^Nl * jj, jj "^j 
l(j rnfl'i CjljjJLi .J^aSlI J LuaJLiLo jl£ La£ AjjaLsJI j ij^LuSlI frLjjJI olj-a-j ^ 
^Lij^P^liJIj CjLjjjjjJI j! jSlI JJJJJ .vljLjjjrtiJI j JjUajSjjjj CiLjjJj_>J j-a jj^JJ 
jLLaj iSj1>aJI ^yiJ idJj (j- 4 -^ ^i-^l Cjlj-a-j ^ya Jj^aJ 

.e-(_jj)jijl 4 t 1 1 t^i jjl 
jlx. ,j-o SjLil Jj-tTi LoAa£- e-Lil (JlLo SjLo e-^y^i JjJji_i Lo iJjLlIcI (j jiw 
iajj_>j "i! djlx. Sjlil jj^ail LoJif- .(jjla.) dxsLa- Jl Ij^lj '(frLo) JjLd J| (->^=^) 
aLiJil ^1 (_j Sj^a_i e-^g^s*. (J^ iJjjaJlj^j .5_>lLi I (j in< i jjijLuj'i!! Cjljjjj^JI 

lr~i V i«o (Jj-o) t>jLc- ii^i Lll 4 i Mi'ilLi^ .ijJ^JLa (j jjJjj 1^0° 

jl Jji aLaJil (5I (j cjlal m-a cjIIjJ^JI dj^-jj ^ <(LjJj^>. ^jJI ^j^JI > fl*^l_iJ1 

ij^Jil^S^ A^ji II jol^flJ I i 1" I (j irii 1 jc Jj jr\-uy -(^^^l Cjljjj^- j^-ll in'il 

I jl jj jUa3 jl Jla i jsJ Jl ijlx. 1'itt^l jli .4^ _>aJI 4iUa j 4^ ^=JI Jx. iiUaJI 

CjLojI i^'JI (j-o ^"1^ II JJU tjj J-> II jLxJI olljj^- (jLi <iSjJ«JI (jl^jl .A^l ij j li ft (j-a 
ji-i» II 1 tniTs'im Lo (jlx. .vljLftLaJl'i!! (j ... t{ J^a^\ jLxJI Cjlljjji. 

.J-i^ai!! el ^3-gJI vIjLijjj^-j LoLoj jU«1I Cjlljjji. CjJb.Ij-wI Qj^a- ;ii_>-»JI (j 



\ YA 



-° >4_ili£! jLiJI Lo-ij£.j .Lijl jLiJI jl£ Lo-iit JLiJI La£ a>j£ ol*- 

l^A- 1 6/ » "Ji k_jjLaJ3 ijl Ji^*. 4j| "ill I ~>- pljjl I j ■ < I , ^""j jJ^HaJ 

.(^j-o^JI j^j-o 4-L^aJa Sj-Ls SjIa^j j^ojj *v (Jjl mi's (JjLuJI J U- « Ijiji^ 

4_jl 4 t-i~>^Laj dJj jmiO i ^ .P t"» n j -» )*i i in 4_Xjl_uJI in II ^ t-i n n jl i_SjJLJ 

jJ-C &Aa£ 4^aJLo ACj^u ^Jaju fjj&a .(JjLuJI ^ t~ ■■■ fcLaJjl 4_JL~l1o 
CjUjJ^aJI (J-o 4_ilc Jjjfi ^jjJI (_£J-SJI 4,1 >^>a n J.C ^_)U"tll (J-o 4 \K n" iSjL*JI 
(.4J 4_nb J\Jua LllLljij jj^-i j»J 131) (JjLuJI . i^fl > in ^ t^^-^."^! 

(j-o J-C- ^p^J ^jjJI 6jA » i,/i II ^^fljl (jl ^jii. J i \ in g- lr> » t CjIjjj^' til j ^ "~ 

l^ja. p^JjaJI i^i > •-^Ij L§ ^CSJ^^ '-^ '" "' *JJ^ i -''' CjIjjj^-JI 

4^_jjiJI \q » iU" mi ( _ y jJI 6Aia.^JI 4^_jjiJlj olljj^J' L^- 1 *^ J^*'.'^ U^' 

.OoUJI j 4jlS^ J^a. (iijjjjjJl) ijjljl&'ill 
^i»SJI 4 l"i fill Ijl^jSJij 'j'j -0 SjLLI Cj*^1 I ^yjjjjaJI i_S-uo_jJI ^ya ^ 3 ^» " 1 1 j»J J-ij 

j_L^i_i^ (olj-ij^^O pi ^ """^ (j-o jj^jiaj I K J^I^^JI^ (Jjh) in ll^g oljLiJI 

J»s i Sjlj^aJI JLk.jLi J » ,^,o". II . ifljLuJI pi inillil ^jjs (j'v o,t J 

Ijlj -Liaj JJ^I lJj^jj !(} \t -»■ ^ i_i i n "i 5jl_)j*JI illj^j t^j^ul d j "<"i CjIjjJ^JI 

<i^».jj (jLi t4 a i5-> II . «4*i~».Liu» SjLII Jj^'s" I_»_>j^ d^ ~> ""1 olljj^J^ cul^ 

4-Lal iii 1 1 ^jjii (ij^o oLajL^aj d U -"Ij^ I~i5< 4jljj^ja. (J^ljjj jLiJI Sjljja. 

d U ,,.j"l I ic ^J'j .olliJ^JI JiJ d .Mj II iJUli^l 4^ _^JI dlSLL U .,,j~l ^LLo 

OJa.j ^5 ijjLxJI is^jJI Sjl^a. 4ja.jJ J (^a.jjOi^JI jli. j (^^.jjJ^JI f-Lsy^J 



N "V ^^ji ^ylJI <^yLai oLvija.) :itl_uJI (j 1 • • • _J 4f_>ij 4j jLii-o 

L^J 4 4_uiii iflliajl U «n jXa L^J Ijj^j in fl'i Sjl^aJI (( j^j^jA^JI ^o S_>-o 

.(l/2)mV' (^a umaj 4^ >aJI ifllla <j) jU j — icUuJ! j Jj^s \ • • • 
J>l*JI olljja. JjLi *f-l>a-ll (>o ji.^ J£ j LJ^° IS^Hi 

^Ijj^aJI Jy> oLoJ-uaJ ^(.Oa. Q^J * "' ' ) ^jj^'ki ' (j<^i » ' » I (j * » ^jLaL 

(.4^1111 j t>j* ^jA> \ ' ' Jl^aa. Jl J^jj ^>^l 

Ij^. SjryLuaJI CjI n_i hi a II 6JjJ>LSuil 4^^aJI j^juA (_£.U1 i^LLuiliI Oj^JI SjLol! 

Brovvnian movement iujI^JI 4f» >aJL 4f» _>aJI 6la> ^amij njjla-a j 5 5 1 ■■ 1 1 

6 ^/A u-i Q pLfll «n o pi c \ nit II ijjj ~> "t .^.i 1 -»■ ^Ua^j^l ^ya J-LS Lgj 4^j^». Lr Aj 

I fclajl J 4X. 6 jLj .Aa. I. aULl j 

4->J)j L^-^J * ■ I ^.'i rn j » ■ *a*j I 5jj>-fl-il JjI nil! Cjl-i-ije^" 4 la "'lj ' 5 j-a x i<-~»1l oLa i m~t.ll 
.Lij_>-o «^jii n i~i II ^Ls_ai» J a -a 1i ^yjJ 1 jLjjlJI CjI ^ vii ~fc (3 4^_^aJI j^-o 4 infl'i ^^jjjl 
jUo[ i_| Ja-flJ Lo Jl* I U< i^-i 3^*-" ^jjj^Lqj I jll lJJ p 0 ) (jl jS|l e_>-Qil jji-ajj 
^ 1*^ ' ^ b>a~ -n. * jUa^ll L_»jlj^»- 4fc^oj-i » II &J^a'it I oLjjj^?-ll '- 'J'-^-~ .0^1 > ni.l1 

I Q *■ ^ 5_/ij^ jl-icl * » A"j <4£.^ojj ' ll^a "■" Lflj^J . ^ a i-fl ^- 5, iji'i 1. 1 Cjlj-ij^-Jlj 

jjjt oLj-ij^?-^^ I (} ni^LttJ 5j 5 1 1 la -"j* a iaijucxll JiLoj^j .4jjlj jLL>j!l jl 

^_ijLaJI Jjt 1 U» cl^^JI O^JjjT^ lJ^J^*^ ^« 1 1~ 1 1 .j .OJJjIj Cj-*j^& I a 1^ jl II 
<Ui <_yujUi ^jJI o5^JI j jUa)!! (> ^Sll ^LaJI Jjt ^1 •jUa'iLl ^jUJI 
jr^C !ji>.ljJI j ^^a-aJI 3-La.j (j ^1^1 ollij^- JLaAj .1 $ Ja-ljJI (j oljJ>aJ1 

4j^jII Kfl,^. i Lo jljiLoj ^yja-jLaJI hi uaJl j^-o J r^l JJ>-ljJI JaiuAJI (jj^-i illLui Jjl 
jjjil (eljjk 4 j> i^.o ^_ya} jLxck.L> jUa^l i_|a.lj JjIjJI Ja-ijuaJI J-t J-uaa. 'ij .Sjj^aJLi 
li 5j^a.^jJ.1 dJ3 t> ^1 jLla)!l Jl J^JI Jjt j^^-aJl 5^a.j j CjlliJaJI j> 
JjJ>ax»j JaJuisJI jU <jlla^!l Ja-L (el^Jl) jLaJI S^1_^a- ia^J Liuti^ Ijli .^jlaJI 



.(l J^a-flJl) 4 1 1 mill d ._JA*. 1 1 ilLija Jjl l_^_iJ jsxij 



<iLL=JI p. j J Q ^ 

JaJLAJI j SjLijJI Jj-oj 4jaUo i'IIo'i mi tjlljJ^JI <j*s! <LAil 

(Jl jUa^ll c-IjjjI ^Jjj^ ^3 ibjia Jjlj J^a-ajl jLLs^l j-j-tOJ Laoic 

^ *■ « -j iiijiiu 6J^.lj ia-jJ J-^lj H-*^ 'Ol^ 2 * £7*-^ 4-oj"^JJI Sjlj^JI 4_i .n 1 ^ 

J-»-aJI ^ji^JI ..jjjJIJI J^. IjLaitlj .oLjjJ^ II 4^-JI iSLL ia^^io SjLjj clij 

ji) 4<j^ II iflUkx lat^il vi>j.Aa. ^-oil (j^> <^aUJI j jl p^j^JI j JjljjJJ 
4_i£.jjJI 5_>l _>aJI .jj^"' 1 j'v.dij (2 .l-Ll > 1 1 ijjjjJI jl jljLfc^l JaLaj*i!l 604. ^.A" 

I o I" •n, * (jj)^ ' Lg-I J-i»-ljJl i_jjjjl!l iaLojl U...j".^ ^ ;iiJli^o 4-fllLLtl jlj-oll. 

<j^» J-i *i! 'J-*J Jjlw "illai .ilolSJI Sjlj^JI js^ij <jl tjxJJ JH-Ljj 

J_} fl > ft t^J^fc Jji Sjjjli ^jIUI 4 1 <i Jji i_il»")ll Sjlj^JI ^ 0*C 1 L&j iJ-ijjj 
"J IjjLs dJUj .U5LJI iJUJI J jjlj Lo ylll ^^1 olljJaJI J£ iaJlillj 

Lo (_joL^Lol j j n ij .JjLuJI (3 4 ifl ill I ."■!'« ij-^ II Sjlj^JI (3 LcLajjl 

ijli JjLJI ^Ijl&j olljJaJ! Cj^ 4J=ljjS!I .-.iU'iII Sjl_>^JI Jya 

^Lajjl . - ■ i . ...j olILij^JI ^_>^ i3Uo SjLij (3 ~ ■"* "' 4_jiLLi[ Sjl_^». ^1 jjLs 

.5jl_>^JI <^._>j j 

(joljiJ ^ i^.-~>" j_yjJlj l(j'ni iaj^J <_y^' C53^'j Cil n \ mi-> II Cjl-o^jliLo jvg-£ SjLil 
i—Lua^j ^1 n hi") lijjlijll (>ul^ JjL=k jjj ^jj-ojJI IjA *l ' ,j1 j^Jaoj .lijjlijll 
J_ja^ (_jl ^jl^jj |aJj ■ J.l i-oUlLII (JijJ ^SjaJulcsJIj 6 ^AJ^JI t|>l niVjl >Jjl ml J-^-Q 

^Jl ijjiij jjjlaj (Vj A Iioflll I j ■7,'al".", ...^ jjjjaj CA^^ 4jJ.lt Jjt 

.(jj J^il-»-ll (j_>jiJI (j 4«....'.ll ij jU'.llj 

4 iSLlaJI jj 10 (j^o (5_>=>-l Jj^lllLi ijlj^JI (jLi jijj <LiLi£JI 4ji Lo lloltj jiJ 

(JjJjjJI J!Lo) 4 l^^LaJI 0L0 jJa'il I ii5lj-o jj .j-^jJI ijjUaj 4^j^JI iiUaj ^ 

.llijij Slili L^jJc JoU^w II 3 4_vK II 4_.< ■•.!<_> II iiLkJI (jl ...1 

^ n.-^. JloLa^ 4-i j m~> tl 4 .K H iaUaJI Jjl 4-1I4III (J ' ' ■■' JjJjjJI (jl 4iii=tj 



fit 

ftp w w ^ 

J) I ^-J^l J-C JOJJJ 1 a 4-ljiiLJ.I JaxiAjL jiJlj "il £-x«a$JI iSUaj 4^j^JI 4iUa 
.UaLli <* 1 ■» _» elj^Jlj Jj JiJI J£j ilAfJ JJ~> U 4 t-ia'i j dKl-Vjl 

SjL^ 1 u'j (-U^J ^H3^ ^-^J s jI>»" dl£La^l Jjl ^1 lliij aSj 

4 < K 1 1 4j r\"\ II i"iiK |j| La jjl -la-2-S "jjS jJjjj .iiUaJI ^_ya bj^±a 

LaJ0< ^iJI 4 i^j'iK \l\ 4jjLkJJ U.,^ll . 4jjLllu> JjJ'i ill UijJj ^jjJI Sjl^^JI (j-a 

* w - fr fr 

"ill A -.1 

J^=>. ^LB .JjXLJI La>,\5i ^ill iillaJI 4_i^ JiLoj L^jl iljjuaj iaJiLjJI Sjlj^JI 4_j^ 
t*>l5> ,1 LI JJLmJI ^ya Sjjtl^-Q 4 'i ) ■» n 4 ^jC gtllj |^_yJ-ll Sjlj^JI 4.lfi^ L yj\ ifl I 

^ Jfl a*< *i iillaJI (_>Axj ^1 Jya J^LjJI (ji-QJ ■ «j< ^2)^ •iSUa gtjjj J« /nil I « « l~ j 

iiLLo Jl iiilS I q K I o ljj~."» (j^-aj J^»- o-° ^>-jLjJI Sjl^»JI oils Ijli 

jSU .iiLkJI J^. JiliL=JI v1jLj!sI jklJ ^jl <(2-^j 4JsLL=> jl 4^=* 4iLLo) ij'v.riK^ 

JjiS jjt 2^=' ' '.^ .(j»jLSJI J.nflH j J_n^(i"JL dLlj (jiiUljjj) iSLLJI 

« c ^ t ft * ft 

4 4jsLLJI i^-i ^jj • Sjlj^aJI (jA o i^i'i < 4j| ^j^Jfl'it i "Si ir>l c-LclLxJI J^-a 

*?l jjlf U la^, I I 4jjjj_o iojJili 4aKJI iiLkJI ^jU 

.( ^ AVA—N A^ Y) Julius Robert Mayer j.' 1 " "o.'jj ^"j.'br u, ' 11 ^ 1 

4_aJL*-a f-Ljjl )r\<j JSj . ^ A E • j a jLs. JJ j 4'ufl n. J^. La-IJ^. jjLo Ja£. 

.Li^LLI j 4ixj SjUJI Jiallil J J&\ Jjl^ jV^ij^C- j ^jJI ^1 |iiLk]l pLil£.l 

4 ^ in <l J S_1-uj5^I I a j i r y> a /» .■■■>■ II 5jlj-a. Jjl 4_ujl^iSLl ijjJijj ^ n iii _)->Lo (jLSj 

^^LsliLI j -t iM-^ II Jjl JJj jjLo J-i>-jl -(*jJI j (^jJI (> 7> nl^SlI ^1,^* inli ^ iil^ II 

e- p & 

jj^l jLj aS ^jJU <LjLL1 j lfl-^1"^ . ^iJI ^ JSl 5jlj-». til ' *jL=>JI 

p ^ & f. 

.Jil J^ 13 ' 4'i t-t m^l {ja Jjjl La ^ 

& ft 

^jjl f Jl 

IIl4j j i ■ ^— " Lo a i jjLo A^-lj . Ls> I *s *i ~w 1 ^ , « ij-o-o-j pi * ° II i — »-v II U ,.,jll 
„ ft ft ^ c & ft 

4 ^ mil Sj-uj^l J,^! I il ^jS-i ^jl JLi *i I ^ j i ■ — " ^1 Ai^j ^ j I j II j^)-a ^^Jl 

Uj-^ II iajxjjl ij Sjlj-a- S.> ni^l 4jXh£. Ji>.Jj dLl jjj ."i^ol pjJI d ^ "'^J.' ^ '"*> ^ 



JaLu^il (J*iL^ ^ya Sj-ujL^O JlC 4 a < j U , ■» ,r.->, II ^\ * i"ll_> iSj-Jilxc 

£_o ,_j hiLl£ Jj "il j Sjl_>^JI ^Sjj .(o'Sl irit It Jac) ^ i tKjll Ji mil 

Jc^o JaJi <_,! jj "J ^1 ^ ^jl^lSLJ.1 J i ,7.11 4^ ^Lj JJjJ .dl^'w.itl gj^ 

„ ^ ^ P c- 

.jaJI CjIj^J (j-Q 1 fl l"t o ljj£. i .JvH i in* ^| jj I nftj^vl CjIj^J ^ya ljJ£- 

tljjl Jj->*m cjjl^ ^1 » Ull ij ^Lu=l 4\j,"A. M 4iLI=JI j <dJj Jys jjjI _>jLo jSi 

4_>l-i_l ^^At Ciil^j .^^-ijl^a^i (Ji-ij ^j'j^ 4, ^J-" 3 lj 4jaUo 6.1 m^SlI 4 iLr 

fr c- * 5 ^ 

JaaI dj,"il JJj jjl^ ^j^l J-tj < jfLL 4 m (iu,IL I M»ii jl$ ... dJj J£ (jl^ 

^| — I j i lr. iaLLaJI ^jj ^yJ-ll lS -& I (j (iifl'i Sjlj^JI Jjl j-laJU jj j inJI 4_»_jJijJI 

4l~» "il^-i . ■ I U." ^ ^jj) Lq^ 6^)Ijh^ jvJ ^' J}^"' (jl ^j's n,i I 

.SjjJ^. Sjlj^k Cul£ p mi-> II (j-Q Sjlj^JI fejjfc J£ ^1 ^ytzJL&l j .4_ij * mjl 4-i_>lajJI 

I a is aJ . ■ > 4jSJ .ijljjjl ^ c-^i j-i^llJL <Jj) i5,o 4-ijK'i JLui[ (jl^j 

I « '"^ j->l-a j^Iu >fl" "'^ -j jr^flj JJU^ .j'iTij 6_>l£-sl J-H-a. (3 4_i j ' ' Jju 

organic motion in its «5jliilL LjiaLjjl j ij^uiJI d^^aJI)) ^ljj-«j LiaU. 
.isLLJJ if j"^ jja^> -ui *_9>Lcl ^iJI Connection with nutrition 

SjIj^JIj t4 i <n iU L ao j^^JI j iijjIj^Jlj 4^jl ioi^IIj 4 i'iI^-lLI isLlaJI j^jusJI 6Jjii 

iJjLuj dJjj idiliLl=JI t>l&> J^J ^LpJI j.w^ll (jiio mil (jl ^j^-5l a5j .^1 i Ullj 

.4juuJ J^JiLqjj 6^v^aJ 
Al j (pljjjlj 4-i j A. hi ^i^j-a I j «l<~ JiLLaJI ^jj iSUaJI £jL j-iLo ^Ia^I 

pL^laJ LL^.1 jl I 'S 'J '"H 4_ol J_kJLmlj 4 a >" « 1 1 4"» II 4 Ul ... i % 4_ILajt[ ^ 
(_>lj J-fl-S /d " I ^ -"I ■ pLaXxJI ° 'I "'|j'> ■■■ ^Jiul _li 4jl Jyi ji-C-j-ll tJ-^-J .4 ~> ii-i 

lal i^l 2^ j".'. Lijja 4 15f. .\aeh i 6jKil J^-l jjjilll JjjIii-i^j ^j^'ill 

.^IJI 

l _9_ > ^lj jl^ La jAj) jJLc Jjl Ujj jjLo (j^jjj^a. jl ^ f^jJI J-CJ 

4lj^aJi I'-a.^j ^oJI ' Jjt- 1 4 ,^ ,o' ...1 1 JjL»_jS!I ^Lj lisLLJI ial a-> II (j^jl-S J-c 

j»LJj (-fijltl .S_£iJI bl^i 2~al=>J.I lU^" LT^"" LT* Sj'j^' 4 K * IL 

t-LjjiJI jJLc t Lord Kelvin jjQ William Thomson ^ji.^^la 



^JLaJI oJ>a al 

t> is\\k U jLuajSlI j^o Jxc^l j (JflK (jl£ .(Jj'il i 4 i*S 1 U 4 19 n-\ II Own'^l 

• ijjl j^-ll C/^l J-C. Ojjjl^J 4 «"■■■! I JLatSlL ijljj Jx. <jl£j tijjJ-uJI 4jjlV.ll 

g s p c ^ , t- 

^ )~. i/-»ll J ■ I " H I* j *^-->- Cut-Vt jJa Jj^- JLaf.l (jLi ijLgjJI ij jl\ <cllj £-oj 

4 ir.0^> 'ill 5jlj^»JI Jl ilfliiil Sjlj^JI <UoSLi .ijjIj^JI Cj^SU 

^Jj'l rill I jj-Q *Lp J->"> Kit I Sjlj^JI 4-1 ft^ (j-O Jjjl slul^ ( llITt 11 J-^Jl) 

^j^il^-iil Ji inll j Ijj^a jj^JI (j^j '(' II iiji J jLk^O J-^' S;1j-=>JI 

.4_fllLJI :4 n.a'i t < _ 5 iJJ i>"jj'^» ^jijjl^-iil mil j Sjlj^JI (jjij (jl .Jjjjll 
ix-iA^I 4_ilt ij ajU-^. ijjlj^jl o^SU 4j_uillLi 2 5.5^11 cjjjj J_c. (jfl K i_ Sj-*j (jl£ 

. 4_fl 1 ^ I I ^ jfl j . j U . I 

(jl oLul J-t IjjLa ^jo^al ijLlxj 4_Lifij <_jjLk3 '■L^I ij J^r*' j f "' 

(jLs ijLgjJI (j 4jlj <6JjJ-> « 4jj*iLc j 6jl (Jl Jj-t"> (jl (j£-aj 4_ljj^JI iflLLJI 

j Lij>" (jl^j -(5>^l Ji L*^'^l Je^i (j^il t> SjIj^JIj iijj^JI iaLLJI 

JjB £ ^pjill (jlj l^yJj^S jLiJ J-J JJ I (j'l'C Q.t d »".! ^ >< II 0*^Lcl 0~ II l _yaJL-> (jl CiSjJI iJJj 

.>T Ji Jl^i 

^j-i^al 6jj>^ <nI1 ^jjLsJLll &aa> ^ _/ji£JI Jj^- ^Lii (^j-^-jI c5^' oijJI (Jj 

L^ji ^j-la (_pJI (NAlO jj-o lt>ij) Jj^l 4l_il5ll CjI>l«JI jj -c5>»-l Ji L>° 
Jlaj .^jljx<3 Jx. (jl^ 4jl Ll^^ jAj^J jvJ iiiLLJI Jx. Jal fl-> II 4jjJaj Jj^>- 

ji aij^ jlji 

SjSJ ,aX.J jJi <<Ljl ill ilSlI j Sjlj^JI (jLi juui II j%()6ll (jo JoLiJj^l ^IjJ 

.iiLLJI J^. JiliuaJI Jjflji jvJLxJI l^j Lojjt 'J^?- 

c 

■"1^11 _jj5> tiflLLJI J-t U-l a-v II S j£_flj J^jJCi JjLuuj t ft nu3> A I iAiI jJLliS. (jl^ 

LoAlt N A1V ilnj ^yii .Hermann von Helmholtz jiI^oIa j^i jLa ^U^l 

Ij 4^ujLJI j ,jl£ 

jjua 4j|_j t4fll"i-^ o SjrtJ^ Jl< L^J (jj^J (jl Jj ^ iiUaJI (jl jll j(j nl-A guLTmil 
Sjlj^JI (jl jSjtj (jl^ 4jSl ^l~" ...Ml Ijjk Jl J-lojj jij .iiKJI I (g'ufi's Jx. isl fl-> II 

4_t'\j*iK jll iflLLail jjin -^fl-* iJJj-lj - 4*Cj ^ 1 1 jj>'<~> Laj^cj gLij I Ij cjjAJIj 



iCjLojLojJI j Jj i4j_>ll CjLojLoljJI tj Jaii (_>ai-»J iLojIj I^jIc. Jal 0^> II jvLi 

Lus ^y^-ll --^^ 4jjLla Liiajl iiiiaJI j oil^ c5>=*-^ jj-^ i3 L$jS! 

1*1 ill ll 4j| jj^ 0 ^-_>J^ J-C- t^r I -» i^i <j| ■ ~ ■ AS f-^^aJI JC mil Ijfl ) j" IjQ «U 4_a.yLSl 

j^i. ijnJ ^piLil JaiJI jj .<&>a> iSLU (Jl LgJI^j^l (j^.ft-i ijLLJI jjj-o J£ 

jijtj^a 4 ■> o ii.u 4_a£.jJ.I J^j-a. ujLaJS t 2j I J-C ~j I •» H ^2>.j^a * U>« « ^ «" -j nio 
j^jLi tit*. £_ujti]l ^jiiJI . a ■ ^" \ ^ ^ '"-I «J «o H , - ■ » '< a I ( _ i jJI ^yJis ^ Jj^jJJI 

.ijjlLJI J-C JaLiaJJ Jj_aJll_S jjj.ifl-JI j dllA 

5 s *= 

^^^3 c>> 5jj-^> Sjl^aJI LiLa .^1 (jiii^aj LL ULc ^JLmlJj 

il jjjus j 4 . K 1 1 2 .X II JjLs tLtjj) i^-i Jij iaLLJI ".^ wr <4jjLlaJI 

4V\ nil jji^ill J£ Lai ^jl .iSUaJI Jx. Jal flt II ij^ajLfl jJi, Ijjij .L^iic iaiLu 

<?£aLkl! 

jl i^l Sj^s^jyO iiLLaJI ^j) j\ Mf.l (ji-oj iSjJLaJI 4-mflLlll j_j<i^ij_a iLuiLuil 

<4_i£.La_il ( £ ) '£-"^3 (^") '^.jL^ (^) '-^J^*- ( ^ ) :4j hujjJI (jAuukJI k^iII (Jyi JJ^I 

(0) 

^1 - II ioj'iLLI iiUaJI ((l/2)mf ' jl) ■ a ^ i£ ^aJI iiUaa 
jl) iiLAll ialiaJI ^Jk j - J ' .^n" II t(_jiu SjIjjsJI I 'i incLi ASj .i-oJaliil 4j^jjiJ 

.Sj^ilLI SjLLI cjlljJiJ (iaJiiiil <i$_pJJ ^^-LujjtLAl ^j^olll J-c (sj^i-LLI 

A^j^^JI iaLU m^La) ~ II 6jl^. 4^.jJ j jajLIJI d U -"lj^ Sjlj^JI 4-io$ . t 
<5jj4JIj J< mil ioj*ilII iiLkJI ( »_ua^aJI iaLU Lol (.cjLliJaJJ ijjj^jjjSJll 

.(yjjixujjlJ.I ^ji-J-l Jx. iiiUaj^ (V) t 4aj^£ (Y) ciujU (>) 

tjS-oll t^aia^aJI i5Ua JK io*j) 604 J-=>-l tj 4 al Ull jj U" I /n'. j 

5jjI ^a. 4iUo jl AS^a. iiUa Jl iiK iiLkJI Je^J-^ (Lojlj IjLc (jujj 4jl ^ ^_>JI 
4 al Ull 4 \ in MjJl 4juI_>JI 5jj) ""ilLa .(4.1^1^ m^j's <^ 4->j| j .nf. 4$ iSLIo lj- 15 ^) 
^yjisj if- j iAll Jj-o d > ,,, .Ul\< "jjj^ olcl » in! ^yJis 4_i£,L«_tu| iaLla -t ml Q *w "1 Sj^j^jJ-l 
J^_i Lgjl J fl"i t 1 iL jJa 5j^-S 4_ifcl * m^il ifiUaJI Cjilaj .Ll* (jiiiLij jJ jjjJI SjjjuaJI 



\X0 



jsJL*JI ojj* jl^-sl 

ttUJI JKil <> JU, SjcUi)|l "ULkJLs .dliS L^l ^1 .Sjl^JI Jliil <> 

.^^Sll JKJ&I Jl 4J£ 41^** 

4 \ i a ,o 4_ij^j t-ijLxj Cxj j-^-l Lciifc 4j^u ("^°"i"ilj Jl_jja. Jju Lj 'i n Jr) fl.^»-"J I pjj (~V 
d I .^.fl'i ^ U.1 fl £^-"»l_j"j ciUui Jj! ■""'11 0^ 'l~ ■"*' 'I sjLi-ll ^"laj .4j".Aj ' " " fl J J 

jj ■Iju'vu^ j dl"< II J^. O^Ls ilnj^ t^o-ui .iflj .4 17\ llj isLkil 

'iJlc <L=kj.Aj iluaiLxo ijjLkJI jj^ua J£j 3 1"< II J_c j^la^-H jajj <4 fljQ— > 11 

, A" .Ij-t. 4-Jlc CjLc ^-u jl S-l j Cj^LfcLflj ^ . V*." 4 >1 n * II Ijl "ill 

J| 2\-<\\ 4jLbJI ijU. j o*4->^ >l\ Sj-uiSSlI Jla ijjUJl iuUiSJI o^lfcUUI 

^- l~ J-c I i » > >U ,-,.i-v" 4_ij^ill .-Mel <5"ll ^ (j.i's » llj 4jjUa 

oUjSII «2)Ls .(NAM <lu» L5 1=. J^*4^ ^1 4j_iil J^ll j Ijt La) 
5jj i /-i dl"<ll j^^jiIJ jj^il L^jjJ (2^S-> iSLWJI J^. iaU^ 11 (j^jLs o-oijl ^pJI 

.4jaU=JI jj-ua (£>*». I 
NLol^ Lflj-Lo^j iojjajll ■ a ' ■ -"\j)**' 1 I a>. t «. i->" ^_}Jj (^^jJI oL>.rt5v 11 
^ -t II Jaii (j^J J>>^J Jjl <^j-o-IJ Aj "iij .io^aialoU 4jKll iSLWJI L^jl J^. 
iodl^a jj^I ^Ujj .dlJj^ 4 )K1I I j ">Sl U Jj tiojlaloll Lji_^i.j Sjl^aJI <La.jJj jl'i^ llj 
J^S Llllt d>Jo_J (jl^ ^111 ^oSlI J>?-a £3-^3? 

.^LaLui Ij ' j 4^3LLJI ° " 

_/JlIS . a'<j tiiLUJJ 4 iKJl 4 II I iojiilil Jji£. J ' I ^ " (J^-oIl (j-o 

^ I IjJ 4jI (j^' ~ 1 * '* LliLfl iJj^jLa pi U>*«1 4 i iii'JLij •^='■1 J[ ij*^ '"' 
<iliiaJI 604 Ijj^ij in 3 a JJ?fl ^> SjjLsui <ya "bli JK Mi*jl Jj»-I (j iiLkJI 

J-C ^Jl^. llljj JjLfl .Jlla^ ijjI^JI ilSlI AiJllj .4^^iSll J_'l^~ j fkU ^lliaj 
lL> u$.»JI .iiioJLjl j»L<^)! Lo (jl^-o ^ sj^La. .ifl £gLkJI ^ji; (2,1 Jj "bli tilSlI 

^jSj -iflj -J^-l ^cS^ iSUcJI ^ loa. Sjjji^o 4_i^S W- 1 !-* '^-i-i ilSjl oJaj Ijl 

(jjj j-^j iSLL jl (SjL-uj ic SjLij) 4^jjs. iaLL Lij^j ^^jJI iaUaJI 
Rudolf clausius 

(J^jLiiJI Ia^j i^j^j 4_ijI^JI il^l J*£: J'U" SjLcI ^ (\ AAA— NAY V) 

^ SjJ-^ ^UalL Ljjl J^a j»X.jJI J-C- 5jlj^»JI Jjl o^^c- -4iU=JI J^c Jal II 



>r*\ 



.4_i_>IjjiJI l< .J". > \ll Jjill jj^jLSJI ^_iul_> i_s^»j 2^"°' 

j»JJ ^jjJI SJjUaJI aj-fl! ( _ J Jj> La Joii d II jjj L)_>Lu£.l (J ^ <jl I *> I If' lcj_> 

J^J L$j| 4"iU.- v ^Lo ' T '~>J (-^u Jjlj .JjJ*-o ^Uaj (j iiKJI Ij'j^ J-£ JiLiaJI 

iflUaJI £^ojl (j-o i_Sj-»_!j SjLLI (^-o Ltaj C I iiLUJli .aJj-> ft 4_i^£ JjJ-tl 

d a l U a . d \ * . 1 1 *i d t i >U d a l Ull JjLfl "*l \ '\ J^^a^a d \ ■ A l \^ 11 i^j^JjLxXI ^ * * d U . . ■ tj t 
f jll (J-ujlOj LiLl^-I idUj .t_y£>j)i\ gt U fill 4 ' "'''II ' SjLt jjiiLiu 4-ijjLaJI 

iSjjuaio 4_oJl1 4 will IL) J I 1 4-fl^£- d i d « ..i'.II i /> It .'I I « > , A j 1 1 4_sLt^ /^o |^ 

^1 inVj 4 i hi*) IL) p ni — >, II I'lln > £_ua^aJI 4j}Lla /jx> ^ j£> Ufl a ^jJ-' Loj . I 1*S ftj 

J-£ (^ULj 4^jjiJI iflUa ^ /d ixjJula 4^jJiJI 4j}LLJ dJj£ -^-l^*- C5->^' 

OSj ^jjl £ja. ji 4t..nlL 4 nnfln d q -.. ~ 1 1 4x. ^vJI V C._)->. (l/2)m.V 2 <Ua£ L^i! 

■ 4 twin d^j 1 Ij £_i^j^JI CjUflUa J^\9 -i—Lfl^oJJ I 1 inlLo ^'^JJ tl)^ ^ t j Afl II 

ajji Cul^ lj[ "ilj ■> -"^ I 4^ j^JI oUUa jl 2^^' CjLsUa ^ ;**'"*' j ^a'tS'i 4ja.L=>. 
ifiUa (j jijlj^ j_ui>jjl iSLla «^-»jJI» jQ l^J "iL!Lai .y) ■»*>*il Lgij^Ja CjLsUsJI 

Lajjt (_>*2>Li. .m > iaLa) cLsLLJI cjl^A-ijJI ajji^ .(^n^ t IL (jn^ull jl) S^j^iJI 
.iflLLJI olj^-ij d U . cj**Jl=>.IjjJI & ->■**■ ^5.5^ II .iU-ljiil a ^ lA'.Sll JjLilj 

iiiLLJI ^ya 4 'n » » j"i a i «LaJoj*ill Jjl^ Ijl La ifijjL-o ~ j 1 1 ^ J-Sj 

. U ) i^)IL 4_i^ II dJj ._i mm'Sj jjl Jj *il ( l-»5i jjLaLliij dlla Ijj) ^Uajj 

j\ (Jil~> j (3 _)ljfl~) miL) d al Ull J_£ U.I II ^^ajLs iii,\')() llj cl nil II ^JjaJLuuj 



r 

i_SjJ«_) JJLtuJli I '-^ JjLiJI (jvjjLjJjill ~j (j a iSUaJI is"iL»Jlj 

tj JLa£.*ill (^J^»-J ■ ° 4fl ifl-t II tj J < < n I l^a .4jl /no (j Jjjj ^jjJI SjiJI 4jl J^. 

SlC mil ^Li (j^UJI ~ U« ^ 4 kinl^j) M i mi ^jJI ^-ijJI lot La-iij .jJLxll 

j t->*« 4 ^ -^j /jjQj .^JjLui tljl isQaJI |« ' ^~ ■"" j o J-^J i5Ua 4 '^j*^ Lalj cLsLLa 

SjjiJI LgJ cLsLLJli d al Ull ii^La JjC. I J * La J jl jJk dJj Lajj d , « a 

■ 4 ') t» r\ 4-sl /n a JjJa J^. JJJJ 5j)flll ^ it-i*> m" ^j-ikj 'ij-i-i fljl 



(5jl > _>aJLj ^JsJ ,jl5£ Lo£) SjLo jj\ C\ 111 tl isLUJIj .isLLxLl SjjAjlII JK mi^II ^j-o 

iiLkJI jx. iiU^JI Jl 3lJj4^U jLil) ^Lua^l Jx. jjiJI isLkJI 

(.iiliaJlj S^ill (j^i (jjjjiuJI jjl Jjjs ^JJjj iS^ill Jx. Ul a^ II ^j^iUi^ 

t^UI lj-4i 4_i_a$ Ua ->■ " ,jl d « n Ull «jl*\-%l j » .LoL& I « j g a « iilUJI Jx. ial fl-t II 
^jjfcj <(_^jj^I J| 6j^x<3 ^_ya 4jjLUJ| ■ "'"^j**- " jj-o y^J^JI J^^^ < *-j J ^-> 4 " 1 a 1 J _>^»-^ 

J^la 4isjj — 4_xjLii <5Ua <LojlV>.n J j <J i<-ifl, II IjA p""i-~t il^a 

CiL)"-!^! ^Ij^l ~ U>» J 2 al Ull a 1 ^j^sjJi^ — ^ "J 3*^ iojULo |»Uaj d U "'^J.' 

ciLljj d al Ullj .^gjfl-> I) J^ijjl jj-=>. (^J^ (jt 4-u^fLll SjjiJI ji^i-> i5,.^"tl 

Jj -> ~n . fl -> 1 1 J^ajj_oJI ij 4jjI_loj^ J-^i iSLla J?> mi Jx ij^aj^ 3 " 0 (J- t ^^' 3 '-ul£ 
ijjI^aJI djjliaJI Jj">"< ■iSj°~ k ^ J J^jJ' ^Jsajiil ijjl^a. iilia Jl iflliaJI 6dA 

ill ^ * i^i j_>ujLoj 4*>^.l ...II ^jljLiJI (j-o jL" (3 <5Lla Jl^ 

Jj^ * a i^J^v^ jJ Jj)fiC. ^uij^ajjl ill _p Jj .^"s 1 1 n JJLuu <Ujl^_lS ^uij_jj 

1(1*"-° ''I JjLill J[ ^ "Jfl^ 11 isLkJI JJt JJj J-SLJ J a"" .ijj^^ ifllia Jl .nil 
5^a.j j iicLuil iiliaj ijjl^a. iilia J^o Jl iij^^JI iiLLJI Jj~>"m Jj>lLI (jj 
^>.liu tiiUaJI ifij-iJI J ^Ij^J-ll CjLIjJ^ ^3 , ^ ..." II 

Sjlj^JI c_fi->^>jij J .AaSlI ^ iklLj) .Sjlj^Jl :4-ijIjmiiiII 4^ _^aJI J-ijil 

idJj n 111-^ II SjljJi ia-jj j 3_>^ 4 -> Tu o mi^» (>u ^ la"'-l I tial Ull L^jl 

Ijji j JjjSlI J^. ^Ljj^J. 4->^lj .til II 4^^aJL) j^tu^JI 5jl>a. is-jJ laJj ^ ^ 

■ (5j5»U ^ji^il^il t^ji.iM J| is-LiJI Jl!lo laaj .(_jIjSJI 

Jl ^1 iflUaJI ii^S JjjiS J isLkJI JiUaJI ulU 

-;^^i=JI J^jJI ij ijj'i-^ 1 1 3al Ull 4 j ULoj 4-j jl mio 'SjI^>- J?^ mi Q iiII 

l^rtJkl J-i^a-l Lo L^JJJ UA^ jlc i^LUJI J ((Ijiill 4_iiojJI 6J-4i (jo i^"i\a 

iSUaJI -Ul II (j^jLS ■ ■ I U~ , j .J^aSjl j is-LllI 4 1^ II ^ ^^ojii^aj Jil ^j^J 

,j-o t_jj^gJLj Lgj-o (_jAajJI i_ukjj ^.iii^l J-cj -La tjl^-o J| >_ui>aj isLUJI ^1 

Lo^ d U a \ 1 1 jJit U >^ 1 1 la^jjjjl 6jl__^=» 4j^-jJ '^j'j^ 4f>.i Mill 




Rudolph Clausius ^ujjjjilS >_iJjjj 

.(jjk^j jlu Jni n itLj^iilJ ^SLf^SlI i )(| ill) 

iLjoa. ( _ J 1^. i^jjl HSU*, j ii-ujljj 4.1 ualla entropy Ljj^U^I 5 j£i 
dlljjl jjS-aj ^ 4j1 jrjx. .LjJ iuoikt oS Epcot Ijjjjii J ioLsJI <uiJLll 

j Liu jL£JL LujJu)ILfl JJj £j>j .LjjJU^II jXj(}flo e^il f^-fl I j| "ill iSUaJI 



^ 0 4 _Uj £_tj .___> *iila lj__ L y^LHj 4 il-^lj j__ < L^"^ l_ >j J) Lq_i.11 

4_U_JI (j Jj. x 1— _jl_L_l_ v iJl JwC d a ■ . U~ JjJ__J_j >4-__b^l 4-iLc. (J ^j^flri 

4_L_JI jj__va _,l l_ Uijj LAliji .4_j__JI 5_clj__JI _jbct_ j> 1 1 J 

Hi I 

dJj (_>u^) -5_jU__H Jw_ _sU_JJ i_J_ 4^.L_ dli_ _jj «i_.l_il isLkJI _5ll 

(.4_ijt^_JI __„__!__ Jj^l _,^jV_JI 4_c jou 4_L_JI J_c _aL__JI 4 mfl\ ^_ 

.±ij->. M(i_j__JI» j 5, j 4__.L_i I 4_L_JI J[ 5jfl->. jL_lil ^_ 4_L_JI J| jl__s"}Jlj 

J£L_ Jl 4_L_JI J^__ ^1 4___L1 4jn JI3 ^x-ljmllj 

itdJj £_t Ljjj_^Ij .4j 4__L_JI Ljjj^^Lj K'"'j" ^U_i ^1 4_U_ j 4___^!lj 

pL_aj_LU 4juau__1L» <LoLi ^_4> j .i_sU_JI Cjjj ^ i l_$__3_J_C 4 't t u <_>->^ -1)1 J 

c 

^j.-ojj^I ^jJjj .-^L_JI _L_ 

Cj« .u^S _ij .SjLaU ijjjjiJI 4_^_JI jU_l j i_)^iL__-w'jlj 1 ii_jl___l , iLI!j 

_5j i_j^L__"iil 4_ij__ij oLajJ_J,l a >j __ (j l_L_ Ifj^- ^ _ _ — J oaLolj jl__"iJI _L_ 
5j__Ly_JI j-c 4-> I nnIL t_Jj_ jij .dJj_ ii_JI Jw_ oiili 

J_JI aUJS^Ij ^jnil^^il^Lllj ^jmiI^t^Ij t 4_L_JI cSijzJi J-_ Lpl.a.j. 1 .k">j Luji-^il 

J_: 4_L_JI (jj— _ .4_L_JI _vo ^^_-S!l jj__JL iijLLo 4_L_JI 

^j_>j ■ j> I J — " i ' N I <_>._-o jiX. I—J^^* 1 2^——* ^ fl *'^ u'""' tj - — i U^jLi i6jl^>— • J— — u 

.S_L_JI Jj— wj 4___>l |vj^___ (j (jL—u—JI (j Lk__.l _po jj "ii 4__L_JI 
.ijjjjill j __Ls __lj il>_ ...«•« 4jKII ij__UI iiLkJI J__j 

J_L__JI (J^LS _,L_ t Jj^jua j^x. ^L__JI Ijl il J___ (j L_J__=_"_ Lo_j 

j\ jkl__JI 4*JL_. i_4jj_s^j i— j ,J_J J___i ^L_i _> iiLkJI 

aJL_ i— a— -j (j^-ojj .4jK II ij__ljjl 4_5U_ ^jl_-o J^J__j — jsSlI J-t 4iu_>j 



MY 



,> a*->1 fUiill 

^li ^UiiJI ilLa. ojryLj l3Li .Parameters ol ..uj *Lo iSjjiaj L^Lu^. jl 

"Jl pliailJ AaLLIJI £aUaJI j j*J£ J\ $ Jr iSLLaJt Jr. liLLaJl o>>^ 

^jJI iflUaJI L^lo LLjjUo _>i*"JI eljjl ^Ltall! iiLAil ijjLkJI "Llo£ ,ji ) ^1 Ai 

,^-0 4j| J_c U. I « II Jj^jLS (j^* ' ' '(5J^I 5j1 h 1^ ._^_ilJI pLiiil jvl U»*ill q| 

SjLij in"i^.l ^jja aj "i! IVill ij ialJaJI (_g j"> ^ 1 k^jLsj ill nil 

JjSlI ^^LaJL Jv nil I Ia^j iiLLiJI J^. U.I II ^J^jLi ^ n iinj |vl tv.ll 

.First law of Thermodynamics "LJ^aJ! Kjoliull 

lj| ijcl^s ^1 Jjt 'J'j"\3 j^J-^ fll nVi Jjl <j£-oj (^jJI isU=JI 4j-o^ 

jl 5^_^>. iflUa Sj^a tj jjl Aj ^HV'H iaUa j^o pJ^. J^c. iiUaJI fl^ 

(J-o ^ J^5JI ^jJ^"- 1 ' i'n n t t^jMLa^il jLt join SjLo ifiUaJI ■" ■! -j 'l -"H 

vjljjJu liiis j . Jjl_i > im'i j_i2ijJtj 5^^=JI jSl U\M Ig^loj -jIUIl ^jlxLL iiaUaJI 

.^jJLo L^J ^jUI ^ — iaLkJI (^1 — ISLkJI 

jl^i^llj LijjjAj'^l j» j^ibo JjIajjj .isLLaJI CjIj^Ju ^ ^>"' A^l jl j^IjJI tj 

UaLaj Jj 1 ( I 4_Ll_S C.' ' 1 1 .i I 4_l^L^ Sj^lo ^j-A SjIj^JI (jLj jl^5*iil^j Sjlj^JI <L^jJ_j 

J\ iiK J^>^liJ iLLs ^.^i <dJj 'ts^^ 1 j^^ 1 ^ -cS-H"^ Sj^ua Jl 

ij^i-i (j-o Aj "ii i^jj^l Jj-o iflUoJI ~> (JS (3 4j| jJjj tiJJj 

Rudolph ^jjjj^ --^•'jj Lfj^l t)-^ ^ • 5 j'>= > - ^L^l u^-V 1 

^jla a5 <g1 j-o j^t^JI J-t) LujJ^i 3oK \A~\o ilxu j (NAAA— *iAYY) Clausius 



d i , ^-1 -^j „ I lX\ II iJLi. . a . »j I d «l i^," ^J'v n i jaJlLo ^fl 9 '4al UIK Lij^ajrlj^! I_a 
^jl «JJ< Mill)) (^I^-Ojll (3 .6J_>^-o 4 1 K-llA. ^yji Lu^jjrlj^!! 1 Q & i n"i l _ J jJI j^l In 'ill 

(j-vi^a ^al (JjsLc ^al) C.v 1 1!) (_gL> ^),t,i7ij ^al (jn-> "i La^ ^Llaj Lu^ajrljlj ih-v ^Hd 
jl) CajIjaJI Lu^/Li^! Ls tJJj £-oj .4 1")*^ II j\ ^-^-^11 j\ Sjl^aJI <L»jJ JiLo jiJ 

^jjk j |>i tv.ll djl-^l \H iaLkJI «..aj < C j>ui ^jjkj 4 (cjlj^ijil jl JJ^jJI 

jyufliLflll J^jJj^u 4_>LgjJI (j (liLlj^ Sjlj^aJI <L».jJj) Lajj^^I J* '"fl" 

(JjJ-i 4 I . a" ^ n i "i! 4_iuitj isUaJI ^ j fl fl * SjAflj JjsLuJI j-Gllll yl 4 5 ifl ~» II (jj . 1 
.Lujjrt-Vjllj Sjlj^aJI £=».jj_a iflLLJI |ju gtjllll iaLuj^l ^jJjj 4-uLuajaJ CjljLiifcl 
^ 1 1 o"> I <4jJLa2^llj g-l iO-v^1Li iaLjjill IjA J^L^- O-o Lu_aJ5j^!l Sjii (% \ ai~\ jS^ 
t ( i_i I*) jrLl I 4 ^l^° (3 ujJvJI) p ilVi'ill 4 i i null ol k/y II i_S-uajJ 6.,^ iflo 4 1 1 «iij 

CjIjjIjj LaJ'iLj j-aL^.j JjLuj jLc.) SjLoJJ ifcjUil cj^L^JI <LuljjJ itio Ijjj 

SjI^JI aajjo. Sjl^aJI 

4j^»_m]l 4jjlV.ll .I.k"„.I ^a, tlLI j J-a-nJ A.watl JjjJaJI ^a-lj .6jl_>aJI i»j 
dAJ Lgji 4jUujJI JjLi tl UA. J^. 4^1 ni.ll ijjJijJI Jjl ,_ya j»X.jJI J^-) .5jl_>iJJ 
jajjj (.4jjJj l^JLi-jl ■ .^.11 6Jj^> ^ jK j| JLi-jl (j JX.I m t J^Laj 6jl^»JI 

.4jjl^a. <La.jJj ^i m-> II Jl Sjlj^aJI ^Ll j^u i>J 4j*ijLll ^C. p ni~> II 4jjl^»JI 4 ■» mil 
£9jJ L*jik.L> (_yjJI Sjlj^aJI 4_us^ L$jL> iojJajja jl ^ ,na J ijjlj^ajl 4 1 mil <_Sjjuj 
iijl^a. 4 ■» in i «"« o" ■ (_gjJI p -"-^ II Jjl ^ *' » " > i(l JjuaflJl) 5j^.l_a 4jjl^a. i^jj 

^1 yt Hi's "^LiLai .6Jja.1j 4jjlj^>. ^Hijii Sjlj^aJI J~±& (J I ^^i- 11 - 1 i-JLc- 

pill Sjljja. J-Sj-I Ij^J^ J5l 4_>j!^=». isUa j-o"i!l > jl" cdJj ^-05 'JjLi e-L 0 - 1 



Ml 



Sj-i J^Jj-oj . a ■ ^ j~ Sjl_^aJI 4j^.jJ ^ * mil 4 -jlA*. II 1 *) ) ^ *) Ijl^J 

ft ft 
iyiS J5L! 4-diJJl i^JaJI iSLkJI ^1 <iiL=JJI 4ujJaJI iiUaJI Jf£_H 

4^_>jaJI ijjJij J^Jxqj Sjl_jjiJI_j Sjl_jjiJI (Jj^aJI ^j^" (j*^ n> 3 -SjU.1 0-° 

JoLojl iflLlo l~i iiij'i n t I L^jl SjljjaJI 4j^.jJ «_4jus^j iJJjj iSjLoU 4jjjjjaJI 

3£ _>aJI -LlajSl djKM £SLkJLj Sjl _>aJI jLllj Uiu JSJ 4^ j^JI 

j^l -L^lLI J iSLL I4J JjLl^SJI J fill oLuJ^i .^IjjJaJI JSJ 
(1)-° lP' ^j'j^- 2^=*-' >i5 JjLu-uj^JI (jiJ t^l o-."i m*jl (j e-LU oLjjJ^ 

ft ^ t 

1 4 » >3-^ I iiSUaJl jj&ji J^Jj-oj I (J {J\ o 1 5jl_jJiJI <L^.jJ Jjl j*A>H (J-^ 

(j\jLojjj J_c Sjlj^JI 4j^jJ a o 0-° 4 a >5 ^> II 5jI a" m*jl jjLa 

^ j I j -- II JjLi^oj^j 'C^L? - ^ II JjI^j^I :4_ixjjjJI Ljj jy*- i3 Log. 1 i_sy\-»-o 5jlj-> II (j^j^-^-l 

0^ Ijl jil Lr c^sJLj (_>^J>o £ ^,\OJ <_£.aJI Ji-kJI Jjl jjSH i_LjS "JfLai 

4 (] j Jjl -l^II i^a.^ ois tj-avt^'i a" .-^1 fl^j ( 4">ir<l a-w JLj ij^l jjj JiJcJI 

ft ^. P H 

- 1 ) 0 I— 1 1 1 Sjl^a. 4^.jJ Jji.L\J Syui^ajl j^ j'if. ^1 JjqjlLuij -4j_slj 4"i j v~>.^ ^a">^> ^1 

4^1 dJj -iSj^ U 1 ^ 1 

4^».jj jjl « -.i"*C 1 ,,■ 2 . 1 ^ 1 1 L&^jLa L»_a '^Li.ljjj jjl "1 1^*' ^ I a «n lj] 

t elajj j| ic. ^au Jj^ia-j j5 tJJj ^jLi /4 II t_ajjiiJ| J^: IjLaltlj .lg jnfl'i 3jl_>aJI 

(j I U ~> I <^jJI J's imILi I c\ Q ,1 K jl I oftJ->l Sjljia. iikjj ^ i"\ 1 1 1 4-il (j ill (j 

■ 1(3 Mia'» iujLgjJI 6jl>aJI 4^.jJ 

{_£jL^-> I O I > \J .^jLij J '"j Je Ir^ill ~ ' Q~ '■■ » 3 J^-Q^J-OJ^JI J^-JJ .J^-Q^OJrtJI 

Sji^)-^- 4^». j j > 1 Lo j'ic^ ._/<-o^o_/\-ll 5jlj-^ 4^». j j ^LiGjLj jljjj j-fi>^j 1 j^- 0 ^*/^-!! 

JjLa IjJ^j »dlJj J-XJ ^^jjjJI J^Ja ^ i"i > *il / Jo Ull Sjlj^. 4^kjJ I j r « 1 Q ?i ^yji jrLo^a/Lll 

ft t 

. Je Ull Sjlj^a. 4i».jj jj^JiJ ^LaJ,! I^2jj Ja Ull JLo_^oJLll 

Jjj^JI J^la ^6, ^LSj CS^JI jA^il ul-* ' p_' 5 "' '"^ J^J-o_H ^-ILa. j .^1 



j>JL>JI £ \ in jli-sl 

(_jjJI ^pli^il I j~o » jrLo^o^rLLI 4 "J fl^ H i-ojliil j^yiiLiS jiJLi <Lo^lfiLLI ol^A-o^a-ojJ 
i >(j II fl 1 (_jjJI ^pi^il i^)J^-> 4 ' 'J fl^ ^ ^-ijL)-^-^ O I Jrt-Q^-o I ij^J -(.V"^-*- 1 

^pjjJ^lLi </i"i1 1 (_^jJI > i II I J^-iu <jj^-> ol^"^' j^^j-i (j Laijj t^yjjj^ II ^jjlj^JI 

j SjljjaJI S^jJ _/AJ-<^ J-JLflJL) (_yuLflJ ^.ill _/i$ll Jjl Jj ^ Jlj^JI j 

Equation «<UL»JI 4JjLlaj» jj^LjJI is'ljLJI £>,La> ahmj <^=Ljj d^Lm 

<Gl 4Jol ,ni i cUj ( «■! U/.H ^a, ^^ojUl «ilLsJI £>Jut> j) .^1 tVill of state 

iji 

Stl^aJI (_yuL»ia j\ 4_i^s^JI Stl^jjJI (JILqj^j 2 II II dJjLxxi * I ' " ■ ' ■ I ' pi j\ »"ill i_j1 iii~>. 

^J-^'t mil tVill ilL»JI SJlaL/s JJ^ajj .jrt_o^o/lll 4-lLaJI dJjLlxi Ji*. 4 r> J 1> Ji_oftA/i-ll 
L^jLi ijrLa^o^JI ^1 l^flj LoAifcj .jrLo^oJlJI I 'fl I Sjl^^JI iQ n JLa^a 

.JLajjzjkii ilLaJI 4_ljL*-o J^j ^jiZ 4a_>5^ II j 
4 U injlc Jaji in Q -> "> ^jilflll jlc 'bllLdi .4j 4_uaL=JI ilLaJI 4jjl_3La ^Usu J^J 
J^a 4j*>1j AaJjJ ^jjJI 4jjS!I ilL^JI 4_ljL»_a 4j 1,1a. <LtAfl.V>.a CwimI Sjl^a- CjL^-j 

-^-^^11 Vj -t~;,xll Jl^ p PV = RT :(<£\j^$a J <GjI^) -lLI^c 

i4fllt-.ll SjljjiJI 4^.jJ j\ ^jljjaJI ^^S-taLjjall ^Ijflll ^Ij-s'i niL) SjljjaJI 4j».jJ 
e>S&> ilLaJI iljLlxi LJLc. m" j .._i-uil'i"ill CjjIj i(j->-> L^-Sj»'i m ^^jJI 

ol j^^l-l t>j ij^aLj is'^Lc. jjs>j iijJULI oljLiJI O^- 1 ^ j' <cjljLAJJ ^L«JI Jj^LSJLj 
t jjJ*JI jli L^i ^1 ilUJI Jl ^1 jjjj <oli^l jj .l^JI jLiJLl 55-ilill 
iljLdl ^S^'i jjl "il — - ^Hj Sjl>iJI — 4j*iL!iJI ol j^J-l tjLi 

iijjco Jj-^t n i >l U>'»H »5 LujJU^IIj iU iSUaJI ^j"^ " tlAJ-*J tJJj^ ij^-^-''' (j-o) 
CA^u"^ (^L 1 - 1 j*-^J J^-iu J 1 -^- ^ t*i*i1l ilL^JI <Jjlj«-o j»-"Jj jjS-QJj (.4jJLk iljljL-a 
jva^aJI JjLLo U 4 i^s II oLil^xo 0 — \ j .IjjI!) oJljJI JJa lj| Cjl^piJ^ll 

4 e I" A. * Sjlj^- oL^-jJ ij «j 'I j II jlj-l 

oL^-jJ (j jLc ^ jjlfl II ^ 4 kwin Ijxn'i iaJjLjJI pi \"<t\l.lj ilL^JI iljljuoj 
Uil i^ill iaJllJI .-.ly.^-.llj 4JUJI iljljuo Ul I .Al a^\l \jt j£\ lac La SjIjj^JI 
J£_<i Jx. ^>-ljJJ <jl ^j^-oj til! ^ < ^"i's i l.^jfl t" Jj&\ ^1 c-LaU -> II Jj^fl- 0 

\-o J 'C ,mI I U ; ■ 1 1 j 5jI_ > ^J| Jx. IjLalcl dLljj J^^j xaL=>- 



U1 




p 7. II 

^ 'i 'i o ) p.^Pjjjl JiLu ^'i->\n J£ .p. j ilfl II jL«J SJL^JI iljL»_a :\-o J£_i 

^ ol >'i-» 'il I GjIjj^JI 4^jJ ^yioj I n'l n - 7 ~ Hj Jaix^JI j\ i" i i fl (^jj i(£xjIj 

• J-tl Sjl js* JjLa-jJ ,_UJyvJI J^: ^yA £ _J V j 

~ m ' 4 fl ' fl a II i I ji-a^-a {*J '*Q II « I " \ n i^g 

iljja. 3 i^a 111 Sjlj^JI alt 4-Lai»JI cjLuLtiJI ij J^jmJ^ LiLuJ ^jjI^JI 

(J^o 4 <1nf. SjLo iJauJ idJj tj*J tl() II jjli <4-L£iLkJI (joljC*}!! 4>Jji> Lo-iij 

I At j ■ * j Ij'v II 4_^._jj ^j" "I S ^ J_t d *i . ■» * JaLflj ) ' ° o c-LLIj . Cj \_pua^aj\] I 

_/t-«jjl_iJI l~i » i<^> (j^£_> LoJatj .CjLS-oj-o^aJI J^ - ' (J^ 0 4 <1nr. j^-^I cUj 

ail (i^^, rv) ^ vv 

■J i.-ifl II li& (j^o Sj a LI q Sjis 

jrLo^&/UI J t<~\ \ ,jl (JaS jiUajJI Sjlj^a- 4^».jJ (J^jLaJ ^Js nil jj^o I >' i A i fij 

Lg "a1*-> a *j1_>a. ^jJ^-jJ (j IjjL^ (jLaLlaj J=>-1-iJ lj[ -cSjb^' uU-*^' li! 

^UaUl Jl Sll) J^!1 Sjlj^JI i^jj f U^I ,> ^jv^ Sjlj^JI ^Li 

4"(j ^ ,jLs <L> o-JI (j^o ^Lx-f Ji-lsJI Ijli .47i(} ,<-^J (juLairj-^lj dJjj ^y-aaJL 

L (jj)^ - ! iii 4'ifl ,jLs ^tjiUII Ja«-ll (j^o J5l JflUII 3j1>a. ojl^ Ijl 



^£v 



j^JLaJI O^-* ^ L * u J 




, ^ 1 1 j .nil j^JHi ■ i ^^jj^j' ^ **"' ' " i_£ .c-Lall iljLx^ :T— o J^-i 

Sjl_>-=»- CjL^-jjJ ujj jvll Jx. £ j Vj Yj \ CjI i'iViII .SjliLj SjljjiJI <La.jJ JJ=u I n'i_n 

4J ii^AJL ^111 pj-? II J^s ^U;- Yj \ ^ j'i^MI Jx. (iiiaSlI) a-v U,„l l tl^SlI 

^SjjftiSll) 4~. UmiII tlj^SlI jLuJ Jl UUS JjU, tlilj .Ijli tj^j -ibU, till Jya Pj^J^J 

.jli in Jx. till o^jj ^ JlcI SjI_>-=». oL».jJ >iit Lalu ^jljJIj JjLuJI ~£j 

^b J I li (^3^-° U-! '*jl>aJI o^J^ ' t '.""J C5^' ->* Sjl^aJI j 

^li *dJj ^^ij .i5LkU Jl 4j_>I^J1 iiLkJI ^JliSj iLujj^JI 

(j^LxoLijjJI Sjlj^JI 4^*_>J (jxjl ifll g >->• caJI i a«^«"ll tj<^"t I tuilj ^ a «a->. II 



5jl jaII jLj%ju.II 

I <> ^Jt£-a 

<L=kjL» Sjlj^JI .JjU-uj (_gl mil lijl Jj*^ \ in 4j£. gtjljjl frLLIj it-La J| 

* p _ 

Jfl-uol» ,jLj ^-uJI Jl ^-^J- 1 J-C- 4_)J •» "'II 4-)^> hi 1 1 4 U "il^-> iJJj "ifl" Jfl mil Jjja 



\£A 



Ijli S Ul ,,. . , malll <Ja (_>iiJ IjJj -I U^- J_c mil 2 ULdsj .((Jill 

5 jl j^JI jJ CjI j jxl m^SlI Jl J-cSlI 5 jl j^JI ia. jj CjI j jxl uiVjl ^jja 5jl >^-!l (Sj^ 

4J Llxijjij ^jjJI 5jl_>^JI 4^jj^j Sjl^^JI £a-> 3 1 1 J^-l^-" 1 - 1 ^ ■(jn's »JI j.'-lj ^jj'iil 
jAl J^l Jl (j^SlI Sj^JI i^jj) jxSlI j^JLlI <> ^jvu tiLUI jLi 'LLl* 

iLaJi^l 4 5 1 0.-vj .Lglljj SJsLkJI « jtuW'iv <_£ji»-l 5jl-»»-»j t(4 i^iiVm SjIjj*. 4-=».jj) 

i^jjiJI i>ul>* J^° J .ijjIjjiJI K \ f>\\ >-vll (^liJI (j>iLi-ll jA^s* (jl J j -> - u -U J^lj-H 
^Ijlil 4Jil Jx. Jj^So ^^jLUI lias ^li 4 iiLLJI J-c iiLLaJI ^>iLi jl J^jfiJ 

.4lsl£lc I (J K L^jl CjLij[ (j's r\ 1 i^jlSJI ^^jLSJI Jjj 4 8 l"< ~> f> (Jj-^ (JLaA^j .j_goj|_ujl 

4-ijljj^JI Kj Jjjjll ^jLUI ^^jlill (j^ijj iSjl_>aJJ ^« ««UH ^Lj^oJI J^Jx<uj 

(j^i 5jl_>^JI jjL» aL^Jll jjuSjJ <tSjjJa j-a. *j ijjjjus jkUoj (3>i :J-c 

l£j^ u' Sjl_>aJJ (j^-AJ "iJ ^j^l SjLy^j (J.^jSlI 5jI>=JI i^jj Jl JjH\ SjI>=JI 

(J-c Sjlj^JI jLl=*I ^ya UuJo j 4-oLb» Lo^oc 4 .Li^ac (((Jill 

j j ■» ' ^ i I J-c (^*iJI ^- LLI J1a LoLqj tSjIj^JJ gi ^1 jVi MtL> Jill J-cl jjjlx^JI 

JjJ^-' Jj>*^' ^1 U'.ll tlj^l Jja.1 JaJLI ia."^ ojlS Ijl icill J iSjIjl^JI 

4 I i<^i-> n (j^ij i i^t < (((JjJI Jfl nil)) (J^i JjujI ^jl ((JjJI Jixul)) tSS'" ' "' 5jl_>^JI (J^i 

l»l l^'ill Ijl i^^aaJI J-Cj .((JlJI Jiu*il» Sjl^^l ^Lj^ ^LkiJI ij ^ryljJI 

J-C.I)) i^j^i Sjl^^sJI Ji-^i i (_jjJI im1L» I (] 1 r\ Jikljjj j5 IjjLj LcUoj JjLfl ("iijj-"- 0 

^^^aj «Jlll Ji-uil» jjL> J5*i!l Jx. kJll& jjj*^ i m (j^j 'Jj^l j*Ualll ij «Jlll 

j^jus (J^i 5_>jj^a S_)l^=kJI jjl J[ iiLgjJI tS^3* *(jLtuJ I J-»J5j I ^ '-^Ij J- 1 -" 

dr.lj.^il ^^i.1 dLukj .^^.^1 jj .^H Jl 4_JS Jj-y" H iLli j^Lj isUoJI 

<A_uJa p ^ « '* LliLiul j_o^l Jjl . a »^ ■«") ml >4_ij!j-=JI K i^l't ijll ^jLUI ^^jLLlI 

J^illlj .^Ljj^JI fJWI 

i^^Jlj Sjl^sJI ^,1 Lsjjjco iiiUaJI jjjus (j-o C>jj-LC& Sjl^^^JL tjljlc'iJI J^ 

giljj 4^_ >a JJ Lflil^-o IjJLc. ^aJI dK'i-fc.'jLa .Lo J^-ij LLo lljl^ 



!>JLxJI oj-& j-^-" jl^-s' 



Jj-y d ijl ^ .11 <J^]Li »_fll jrLfc"i!l j»j jjj jl£ j<a£. ^_uj LHJ I jjiJI i <«"mn Jjia-Jj 
SiU=JI j^j-o O^*-? <J! ^j'j^' iiU=JI JILL j\ Jj^a-l! ^,\\"mi\\ ^kliaj tSiUaU 
j\ ^J.'jifl^ II 4iUaJI Jl jl — S^j^JI ialiaj t£-<^jJI iiliaj ( J» mil — 3-iS-ijKjJ.I 

-d .M . a .< II 

Sjlj^JJ ei .« .5-^ II d ■» ..Ull > ^ A - . j| Jji t^LuJI ij I*) MiSLj Lo^j 

*}!ULo Ufl9 Cut£ SjjLkjJI jl ^>>0^ l>^jI tiiUaJI j-o Sj^j-o L^jl J-C 

£jLiJI ^uLuj'i!! JajJI Ijj-o jjl o^jjt^ i>5->l -oljl i mil <J tLo lI^jJI 4"i u^. H 
jl Jl jLil j5j .t^J"^ j* 6jlj^JI jL>j^ jl^ o^SlI J£J 

.<JS!I J^U. Sj^aJJ _>i£l liLj^ olj ol \> JU ix^LuSn 
4jjIjj^JI ilSU jj'i^j 6j^o o^ijK jj£ J i/i a (j Ja-clILj I "ikVj U$j 

t c ft 

j* Ifl-I^Li. ISJ^Z j' ^ cSj-«-^JI £jLU j*}! ^jjl Jla L^jl JlC 

ic-^Jl_») ^.q-ilu d . X a -v \ « Sjl^ji. <La.jJ Jl (*jlj^ II j ' * ^Ajuu) iilLt Sjljja. 

jj^ " o 5 .' 5 ^ ^ j- 5 ^!" Ji J>"=>U jj 'j^^ -(Sjl>»JI 

oiiJI j| dKlvjl Jlo J^l^t l(j Uc. (Jj-jlj *i! »<Jl!Lo 4->jI>=* 5J*i! SjIaj 6j^o 

4 wjiKa'il (j^J (^1 Jj *i! 4jJlill 4j*^l ^1 j^lcl *lL!aJ .^jjjsAJI j-lC. ^jljJiJI 

\ C- ft , C- ft. 

jK LIaj) .lAjj^ ti^j jjjj jl *i! L$jlj (JjJI J^l jjU-I j-sj ^jislioj (_$l) 

qLij)"viii^ Jaj^fl mil 4f^)_^J 4JLujIjJ (3 ^ "'I ^gj-ll i^iLlL^ (Jii-o ^ "ifl'i p^jjjl ;J j fl i 

/ *■ . ft c „ 

(.«Lo_jL2AI oIjOLj^ dJI'\"i-«.*jl j-o ^j^la. jj^ jviljjl j-o ^jJojjJ ^j^Jjj o1j^3 iljLo 

IgUyJ ilSlI J^U. SjL^JI jLjj^ <JS!I 4J llij Jc^ ^1 IjJ.1 jl^ 
dlJj Ujj jjjj .<J*i!l J^L=k j-o Sjlj^JI (_^j^uj jl Ljj^j\o 

»<JS!I jlj-^; joQj jji/ltl j-o 6jlj^JI (_>Aslj Jj^" (>_>)V-o J£_i .il^ll J'iUi. 

■ « LAfl q"i » ■*•! > j '^jlj^ II ifi^Li Jl S^r-"L»-o 
ij^LkJI j\ (_jjLLI ^jJIj 2 .jU .11 j^ <jl null J..-^a"ll . 0>ijl^ ^J-lIj 

ili^lll Jjulj dJljj .jj-tuJI jljjj l^t in n il^i^LL j-o till (^j^-uj (_,lil 5jjLLI 

(_jjlj^JI 2^111 jl Cul^ ijjJLmJI 4jjlf,\ll jSlj .iib-LaJI £j .4j 3 U m^II 

(jLij-u (JiLo LaLu ^ < ^» a -\ 1 1 1 ^jlj^ II <L^.jj Jl 5jJL»JI ^ j I j II <La.jj j-o (_^j^uj 




(J^-QJ J ,\±S>. LlljJ 4 I \ mm 1 1 jjji i^J^I C)Ll J)"\ mil J-C}!! ClLl jf\ mil ^ C-U.I 

i^UI ^_)"i!jjJI J-a£. ...^"1 oLa-j^-SIl II J-qjlj o^jjl^ jJIj j»Ls) -^U-l 

(.JJjj l^jlla jl^j 
(_gj)"> mo jl £-fljj-a j" m n (Jjja pill lajfl in J lAfl t J-QJLJ 4jjU.I ._i 1 1 lj jj I Cul^ 
^_yz (£j^ua Sjl^^JI J * -»■ J ■ 4_)_)lj-aJI ■_ ' ' I lj 'II jJ-qjlj Cul^ dJj^a - o ' « 
u^jjJI ^im n") (J^a Jj ^ j d , A a \ 1 1 Sjlj^JI CjL=*jJ j[ ijtij^l Sjl^aJI CiLa-jJ 
J i0" in i J iflll 4juO Uo ... I ^jJI ^LfljjiM J£ 5Jj-q J»"i m \ ' Jl » 611 (_yjU>l 

^1 pULI J£ 

llajj-uxll lj»l£. iijl^^jl i]^! J^a -»■ " ^1 4_i^k j^-aj 5 j j <r\ \ dij ._i I ti" i j 

j"i mil 6jl_>^. ia.jJ j U5a 5JS!I ^ji; LqoIc SjSlI 4 U ,„lj , Sjl^JI (\) 

^ LqjjI^ i^-jj ^jo <^Ljjl li^». iljjju 5J^I ^1 jj "i! (T) .iJLuJI 



^JLxil ^i- LU jl£-*l 

^Jalmlt (3 A-LQfl Sjl^aJl <i SjL>jd1 oLi^=" ^ Jj ^ (V) .4_*ilJI 

.«jui j_ci» Sj(>=» Ja^j ^ (0 L5 i=- ^jU^j 1 i^iui — (5jL^ji 

jl ^^aJL JjjJ^JI j ilSU 4 jw .,mII SpliUI) SpliUI ^1 Jl o>>jl^ J^=>^ 

il^l jjl j^3l*J O^jjjl^ O^J •>=*■' f' 4_>jL=»-J C>jl^ Ijl La J-C "ilj 

j^^->" nit I ipLU j-lC. «,Jaj«JJ (_£jja."}!l jljll)) < 4-a, w" mo (J-a-JLJ OS 4_>jl_>j»JI 

lojj ijjLLjJI ilSlI ^li iilaX. <_jLj^uS| 4j>l Jl dJj J- 0 J-^jj ■^.'J 1 '*' 
Sjl^aJ) J-C Jo'i'i ^ylll pLjO*\ II JjJjj ol o pLaj ^ IjUr. JjLoi^l <jj5o 

(i J^ai £a>lj) <>K Jj^aJ ^Jjl^l ^LjJaAJI ^1 iluj Jl>=>j 

II^LLJJ Jj>!I o^ajLiH ^1 wh-JI j ia^J Jl ii^lklll dJj £-oj 

^ LajLo Cw.nl Sjl^aJI <jl ^^JLi <_jjJI <(tfiLk]l J-C iiLiaJI liws) ijjl^ajl 

Sjl^aJI (jl Jj-a ^xCjJI J-C-J .iSLLaJI jj ' ^ ^jj^ 4jal in 1 1 I Q I j /-a j"ill J-iLS 

4 <G J a (j^U'JI ^ Jj I eyJ^' <_J^joll 4jL&jJI <jLfl iilSlI J"iU»- C?^" u' ^ ^ 

^-o 4-»l im'iII J-c eLLi^M ^jSt fi i) » (pLil (jn^f. ji. i3jl_>^JI ojji > (j'i! 

Laoi dJj (jlLfil Lo^ lil^l J*iLa. (^^rujJ >a.T «L*jLa» LcJLa.1 Ijl i^yjlll wJ^J^II 
4jjs^j (.Lhlj^j (^yil'bLjJ Lojlj Ij-il ^ ,cl > j .7,11 JXo «LojuiiJI ^ iftlill J .JJLJ 

Jya Jfil t4 Sjl^^l i^-jJ ^Jjluiil J| ilSlI JjLi. <_J j^uJJ ^^1 Sjl^^l 

Jj~*"'JJ tijJLxJI Sjl^^l i^fcjJ (^j j,U«-JI (j-a ilSlI J"iLi«- (SJ^ t^J' Sjl^aJI 
(j-a 4'inn 4 i n£ C^-T^" LaLijfc i(_£jji.l SjLuljj .4 i*v i'iK in iflUa ^al Jiiu Jl (jjjiJ! 
i_jj4>jj Lp-o le>a. tjLfl <5jJL>lJI Sjl^^l i^fcjJ c?'- 1 jJ-K^il <j-° 5J ij 4-ijl^aJI iSLLJI 
ijjljji. ^ al U< ^yiLvJI Lojjij isUssJl jjja C?-)^' 5jj la JS-i J-C ^jLaJI JJ 

^lJ| i5LLJI 2;l>^' (j-a Jj "ilj 2 '.I I Sjl__^aJI i^-jJ ^-^"'^ J} Ljyuiia 

dj'sjoLuJI ilUJI j o' L^oLoil jjo ilSlI ^ tilSlI ULaJli 

jj Lo^ 4 <n a 'i [7 4jl^.ljJ1 I j'al U, ^ij^e ^jj^J ^1 Jj "ilj I ^ — «*■ ijjl^^l 

^1 iSLLJI ^li iijjI^aJI KjoLbJJ Jj^jl (j^ajUU Li j j j IjJj .SjJ^II ijljJ 

L^l^^l Jj ll (Sjl_^»JI 4^k.jJ JLa j,Lu-JI Jya Sjl^a. ^JJ'^ ij) il^l Ij't'^l 




lSJ^' Jli^l <ils«jil 
iiLkJI 

.iiliaJI Jyj Wan Ji-ii ^1 jl Jj-ij Sjljja- Ji-i J^. 

. £-0 J^_i j <ULLJ| ^L^poJ ^lijUVill j»-ujjJI j JJj Liu S&j (Sjl>iJI ia-jj 
4J»I <i 5 j 5 -> (j (j^jjJj'il^J iXp to^ijl^ jl^iSl ^LJSlI .-^"H jL£ 

JjjjaJi j£,al,l ^ya i _yi±i i(£^=J\ SjLajj .iSLlal) S j jjua 

Jl SJS 

*i) 6jl_>aJI jl Jx. (_^aJI i4jjIjj»JI Kj/>r. . til ^LaJI j^jUJI .'Hfl"! ^ya Jj ^ 

iZl i \ "> J (jl (j 's ft I Lo 0 — 0 J*S mil CAJJJ .(Jj^-*- 0 ^Llaj j (((Jill J-C.ll) (5^ulJ jl (j^-SJ 
■ 4j<j'tKu» isUa Jl 4jJ£ SjI ^Jl JjJ-^J t>> 4-lT Ijl 
(J Sjl^aJJ ^Jj)"> rn n ,jja Sjj^.U.1 Sjlj^JL «jljj» 3J"JI 604 Jao jl L y3jrLsl 

Jl l^K 4j< itKjll <LaLkJI 4>aa> Jj>=^ j^°->j 2_.< .'.!<_./> 4iU=, J| iiol^ LgJ^jj 

(j Cjlj 4 Itc 4 l»i nil^j <JJj jLgJal j^o (Jj^- Jj^ Lo^ i(_£j^.l 5j-o ajljji. 

(j pLLL Pjlo-o pUI vJj 4 i*n i'iK ill iflLlaJI -I jiaj JjAaJlJLjj .<Qj_ > =>Jj 

0 • ia.jj j Sjl^a. J| J^aJS L^lj .(ojL^^-S NYY) 4jjLo, ° • Sjl^ 4a.jJ 
^J^Lui^s j V* ia-jJ j <Jjl>^ 5iUa "iLual C*jl^ Sj'sj'tKjll ijjLlaJ! J^J .SjjLu 

JiJ «4jLilJI 5^i!l»j .4jli^jl L^llLa. Jl j^jG oIjjj j J^jG ^1 aJ^I j^ 















V • Sic- tU 












J <_| Jj-q ^ iii^t. S^lj^J! d 1 i-v" dU'il Ja^Lj ja-^-uj ni 

..jiii j^i 



■ 4j^jjl^-ixa ifllia J! 5jlj~> II J-ol5Lll Jj^'H iulajJI ajA j JlA, llj 

J^iJj ^yi dJjj 3jl< II 2 .U.llj ,Jj^| J} 4aa Jjia-I (^jJI ^JjTi mil J^o J_C:I 6 jl>3» 
Laji I (j nitlVnn ^jjJI LiJJj^j'jl olj- 1 -*^ J-t 4_l£.^lll d £ «M lj .((Jill Jo ml» Sjl__ > i»JI 

J^Jaoj jg,\"t")ILj "Ljl^^l I^^oLIjjJJ ,_yjLlll ^^jliJI ^1 >-Jjl jiuu jj 

<_£>i.l Sjj-^ J! Sjl _^JI J^iJj '^jJjLs J-t oIjjo^jJI ai4 
:Sjl_^aJI (jlf^" j <_>uKjlj}!I J^Jaoj J-uaSlI (j^aiU ilsl^-a o^^ill ajji Jlo J 

^Jj"> mn Jj^s Sjl^aJI Jijjj CjIjjJ (j J-o-Jlj ijjlj^. ill jl -> il J mil ^_ya ( N ) 

J«l^ J^>j; Jl <^Uj j J J-^ 4jjl>=- iJi jL^j] J j^" m il (t) 

.J*i Jl Sjl^JJ (•/>••) 



\0£ 



~ P .. C 

jLs ^l^JI t>° ^J-V^l S£_>aJL! ijoSLo tlii <j£-all t>° I^U •« LS jl^l £>JI 

> U i-> 1 1 ^ la ■" jo tUI jjkLj jl La-LaJ.1 CjI^>-iLc jxs d "* «fl ...I j£-<u 

^,5 Ij mj ^LoiJI 4 'n8 mil dj^Ti mj i^Jj Jl Jj^'n m Jji^LLI f-LLI jl 4,a.u'ill 

- » p p fr - 

^^illjl JuIAJI jjjLxxuj .L^jLLqjJ isUa jl Jji^J jl p-aJ (^1 Jl 4 Mfl mi l 

iulj jjUI jjLxllj j>SL&l J[ isUs)|L> .^JUI 4ni, .,11 JjJulU 

J£ jl ■« i iiij .6jl_j^JI ^^^1 ~~ " 4 Jor pLajI U i-> 1 1 gLao j-o jl-" ■■■ L jJ-l'j *pLL1 (J 
Jj^ulxo 1 1 ^ U ... jl ^^Aj Sj-ia>jJI AjjLgjJI 4-s_i~nll j^-ia £-o Uj^> 1 1 Jl tiLlj 

•(->"J? ° -/^ <J*^ 1 (_>*jLu»*ill (3^9 'liia. S lit 
6J^.^o ploj^'v II \ 1 1 ol a (J i-^~> -"jJ^I Jjkj-a (JULo cUclC.1 i\ 1 1 j-oj 

'Ohio jjUj! j Cuyahoga UwjaLjS :jJL«JI j 43^111 icjliil jV^h\ ^ila.A Jx. 
Gangs julaJlj * t L$lijl^^.>»Jj LiU.1 ^ Elbe l_JIj 'IjlIJ^ j Vistula ^'witj 

Ejl^aJI Iq'io (_^aJi»Ji j ijjill jg.\ll 6lxa CjUo^a-LI aAik jjktj .LgjiL-iil j 'lAI^JI (j 

6UJJ JJj Jj_i ^.fl no . 6 Lil ^> oli^LJJ ^JaJI Jl j^UI iolofc ^j^ij 

j*v ft li Cil</i9 1 _ j jJI Cjlijitl Lol '>gjJI Jl SjjjlIIj jl (j Sj^aaJLlI i 

dJj 4-> i~\ jj^T> 111 j 4 Ul ... . . jl itljjjl jl 4X.I > 1^1 II (j Lg-ol j-^" ml 

.pLjo^H JlJ^iJ cS^li 2"!^ i 

Sjlj^aJI ia.1 £_daiiiu Lgjl j-o j»x.>ll Jx. <4j"}! CjUa^J.1 6^ik j-o (_gl Jaaj jJj 
^?-J J C^j'^ £JjJ-""> Jl Sjl^a. ^>aj *d L^j! ^1 ^jl^^l clx.J^luJ.1 jjs 



^ JjLaA yU-l) I ■*! * H 



\ 0 0 



^JLsJI ojjfc j^*^ 

Jj^jLflJI j^^iLl ti i '"^LJj .«JjJ! ,JiLuj]» SjIjjiJI i^jLijw Cj\ )lt-i"tfi (J-C. J^^jJ tJSl Sjlj^a. 

il^ll gjLJl J» <m! I j\ ojjflll isLkJI i^iuS g^Li iLsLujj ^jjas ill ^1 Se-li^ 
j\ p -t a 1 1 f^" ^ '4->jl>=* -J*-*j IgU-^'l il^l JJ iLLUI 5iLkJI J-c. 

<Gl (jisjlil .Qh <JJ J j^iuujj -Sjl>=»- Ji-i j 4-liJjJI isLkJI jjjil jLiJI jl Jjy^JI 

__>A_uj ^jJ-l^ N ' • ' ' Jj_a^J jsJj 4 \ e\K II ^ys 4j| (j^jjrLal .Qh uJ^J J^SjJI 

ioK f,,.\Vw.i\ iJllJI i^Lfillll jj) .Ji ,7ill Jl 3<o^J iW dJj fw.ulj -^L^S J| 

iJjLS Ji inll jjLi iJjLflJL Li jCu\ La^j .Sjlj^JI j^i. isUaJI j^o Sj^ua «JjLi)> 

: StLiiJI j-^&j (.dK" Vjl ^jLi£. j iaUaJI ^ bj^m (_jl JJ 4 iK Jj)-w"ill 

(jUI ^ Jaii ^jlxu ^ N ^7Qh = 10000/50000 = 1/5 = 20% 

4^.jj ^jjixuil JI (^L^O >*-"' i • • • i^La '<^Lj^ JI cJ^Z 

.Qc dJj ^a.mMj J&l SjI^JI 

^jJI JULI 1 — Qc/Qh l>-° StLfliJI ^T-uS ni-w (j^-QJ J^-ll (jnflMJ 

SjftLuM 1 - Qc/Qh = 1 - 40000/50000 = 1 - 0.8 = 0.2 = 20% <LuJ 

(_£j^-JI lA>" ^ 6tli£ j»l 4jJl!Lo Cxil^l tlj-uj <4jjljja. ill iajLi_<^> 

c^l S^liS U .ijLLL. £ V Jlj^ a-. — 1 1 olj 5JT 5*li^j ^LLL -,o J|^ 

JjJ^. JjJJJ .4jLLLi £ • 6jlt ^^gj e-L> >> ^JI jj jll v — It -■! 1 1 j ijjl^sJI 

^jJI t^j&K (_yulj5rt< SJjIjJI Sjl^aJI CjLs-jJj .Cj^SU 4fl,l"(r>ll JaLaj^l oltLfl^ N-° 

.idljJI a o 1 1 <1 .nal ... 

N • • L^tliS oJ^ 5 a' — ^fJ^J-l 4fjl ^^1 il^ll — cj^T i>o 4lpJ j^qj 

ill^ul ajjij SStLiiJI iLaK O'iuI ^ IjLLj til^l ajji Stli^ ^Af> Sa ^ .iiLLL 

.^^.^1 4aiojJI Cj^SII 4jjfi (^Llj IjLi-»-o J< im~i iJliil 4jjI il^l ^ ioU ijlat 
1^'. ....-v" /j< . "i| 4_i| L&Ljj u-flj t 1 ni4 <4jJllil StLfliJI ^ 4 'i 1 » n ill Cxi IjLi 

J5l jl ■ a ■^»'» il^ll Se-Lfl^ CajK 131 ixa.Lj idJj J>^s jii^l L^itliS ^i_>J 
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iiXfllj Jj-»J 4JI 



5fcl fl'S II <i 11*1 j .(jxi^ila J'S <"i 1 I fl '" (j$-eu LoJj-S i4jJIa1I SftLfl^Jl i 811-11 

.iijIj^JI 4 >< mllj Jl $&Lfl5LJI j\ CjjajK illlta.! iJliil 

5J"i!l JjU ,4 P .U1 ^ II jjjt .nil <L>jlVilt - d^jjlfi (jl j^o j»x.jJI J^j 

< U » U A. " 1 1 "\-0 JSJi ij 4 '« ' ' " SjjjJI * '^g I 4 ' -"^I ciLfl-i^Jlj .Sjlj^JJ ^cjjl mo 

.Sjlj^JI ir^JLj Sjl^^^l jj i^fl 

j, 7|| Sjl^ Sic SJS)1 (.4l>^ Sjl^a. i^jj J ^jSjjjl) 

< ) ■» i"i 1 1 ■» ' ' ~j °" Afi 4j"i!l JjLs ciljj 4 ~" J <ilil ^1 lo't j jri^o y\_iJLj ^jja 

(.^Ijlm.i^l ^ jjj>ji >j;jUJI J\ (jxLiSil j-ial; (^ -0 li) •J.'g^ 

Nov 



^yjjlj (J i» Ml J-aC-^J \ i a I I JjLllJI (jAjLJ JaAJJ <^JL»JI 4_JLl (^yCj Sjl_)JiJI Jj" MIO 

4oLUJI iSLkll (^jl^c ^Li dJ^j .aJSJI jjUo (SjI>=JI o ... J j) iSLkJI 
^jjJI SjLJJ <JL^JI iljLuo -_■ * '"'j .iiljjJI 5j i-i -> II aia> J Jsl » 1,0 1 

J-uaj Lajjfi 4jUi II i_a5^j3 .<J"i!l Sjlj^. jAi^ Ti iJjuJLj ^jij 

(j.ij^ll Jlj La (v)"^- 0 '"II j) -JjLJI g_Jj"i'"H 5jl >=» ia-jJ Jl T C iJ^I 5jl >=» 

(. SJ 15JI Jl ^ 



^jl^aJI JjLtJI Jljjj ( jjUI ^jjluJLl J 7 C Sjl>=w i^jj j Jill Sjy?^ il^l 

^1 jj iJtlJI SjK^JI jj SjU-vll aJui> jj .il^JI J-c J.L (^Ul J » / m 1 1 4 ->_>V> 
^jLajij (3^-^! pl~J II u^il-*J -l-d-^l 5Jal «*-> Ci-aLs <_^jJI Ji-uJI jrni 2^-^ 
>~ir I > icjIj^jJ (3 J-q_3lj (_j-^JI il^LJ (jl^O^J"^ Lo-ifcj '^jl^J ' '"'^ " dJLdo^aj 

4-ojZJI Jl 7. \ ' ' ^j£. a<lI a< It (jAjjLklj 4j ,i ) lo 1 1 ^^aij I r-** (jlUJI ^jlj j^la^JI Lo^jl 
ik^ljj JiUI Jl J5l ^oaSIl d^Ju (^)^-O J^i J) .ijjl^l ij^oLuJI 
(■<LjljU.n/jl * ^ U« * ^.'Jj C5^JI Jjo»llj (■ °l II) S^jLkJI ill 

Liiajbbjl 4J^(I 5j| j^. i^-jj Sjbj (£) S^h-^ll 

L^jjl^i. i^jj ij SjLij djc 2^^* l^*° 'l^-*l -T^J^ j^I jujuL) Sj 

^ SjU^. II j 5jIjaJI j 0^ o '"fl'i >a J^l il^AJ iiLi.UI iiLLJI 

Jl <3u£j*. j (jin'v II jrTi .m_i "\-0 J^„ji„|l j) .SjjaJI jljSiJ Sjn'i <nn il^JI ^urGj 

Sjlj^JJ J^J-^-J I ,18 djj-a-i <J jl SjjJ ^j- 0 ft l3^l dLi& (jj^-> 4jl ^iil 

Ijji JltG (^)^-° J*v '" j ^J^jjl^ SjjJ j ^ &j,k^.lli .JA^j Jl V. \ - - 



\0A 



4.JI njVjlj LjjJI^II 





(1) 



; | gjljJI J*-£JI 

( Jala-a) 














1 









•Ji.lJI JjLAJI 





jl mill J I £>^JI .isUail (jljj^i (j* t fl-jj*Ltgu Loj Cjjj jIS Sj^J J£*ii 

. J**)! 3jU -f -J^ 1 1> JS JK-^U Jil JLI i5U=JI /jL^ JliJI 

(I) .gJUl J.^l F/m .JjUil /ns .(5jljJ» iU*lt) _iU*JI FW,^\ J\ jj^JI Ci? 

(,_■) ."JjLui il^l J^jjj <g-jL»JI Ji ijn i*^ 1 i ^j-t,*i i .^-jjj.ntl Jya Llojajjjji iil 
£-lijjl (j) ... f I \> II a 1~ SJ^il Ji. Jj_i Jii-i Ji.ljJI Jl Jj^aJLj (_)'■'*■» llj t lixjjjJ)jl 

3JSI J^ jlSI Jiui JJu UK JiAJI Jl ^n/Ut 4>^j 'Sjl>aJI i^jj j ^uLLjI 

pi 1 II 4_kuul^j 

SjjjJI ^Ua"> Jjl LgJ Jj *}! JajJI (j il^l jaj-uij Jjl iidlj .f-_^aJI 

K ^LliaU ^yjllil j^iliJi 3'"^" <iiol^JI SjjilL jj^il p ^»l9 .iLolSJ! 

d .A j A, '.It SjijjaJI <_jj mil Jl P jja. 4A^s ^j^j (_jjJS iYj \ Qyj 1 1 j 

J£~i) 4ik1l j SJjJI iLS: Jl il^L ^Ut jk.K'niMj Jii.) 



\0<\ 



Jj^iLlI £a ■_ ■ ''" <jl jj *J o^jjl^ Sjjj S^li^ <jl ijjua'ill j Cj^jjl^ g **»'»"< '"I 
jLtl Laj'tcj .7h — 7c 'jjLJlj j^LuJI (^xjjlinU Sjl^aJl oL^-jJ Jl Jjrl^l 

(j^LlS-o jJj-JLujI I jl 4jl jj^j iSUaJI JlC lal fl t ILi ^ m \\ SjjjJI J > I ~> "> i_yuj-ijj^. 
<jlj .(ifllkil Sjl^aJI ia-jJ (j^LtLo -n <»j ^ jjl dJj) ■ _ . ...1 \1 1 SjljaJI CjL^-jJ 

Ljj) r i 1*1 o (j'-c-J (J ajl^aJI ^^JL^-jj (jo (5jLLLi) ■■■ - ^ (Jjj-!l mi' in 5p! a*s II 
.(Th - 7c) /Th = 1 - 7c/ Tu -.(JjLluI S^liiJI ^1 ^1 .^LJI £jj3_uiil Sjl>*. 
<o^jjl^ S^li^ lijjl^ajl *i t'C i aIIjaJI S^LaiJJ ,_>ijj-i jj""^ "UjLsi-o «■! ...I . j 
oljL* II j\ ol^K"> Vjl J£ I *. » ^ lj| I q ■« 9j*i JjS-qj ^ylll SpLcSJI (^^-qJJ ,3j3 

(jiaj <_j.iH JjJ-=»JI (j oL>l m-> II ojjfc JiLa ^Llj Lijjjl .o_ajjl^ SjjJj 

CjL^-jjJ Cj^JjI^ S^lfl^ ,J-a i_) jrLflJ Lg-jl u_Ll^j AjjJiJI 4jjlSIjJI JjJjjJI CjUa^-a 

.Laj'tC Jja-aJi ^pJI SjljjaJI 

jl Th SjIjJj Lq} ^ Cj^SU 4 '<< L I "LjtVtll e>f.\ a<i II SjIjJJ SjA^aJl iLjjlJIj 
t (cul4^^i YY) t ^iK YVY cta^ 7"c <_>AA^ *J <_><*> JSlI uK? >7 c 

jjS-oj UjJajj .4 10 fl, *>"tl I Sjl^aJI olj L^*»Lcjjp, iiu Jj-a jl la >^> 1 1 jl _>#j-ll ij-o 

Cj*JI (3 j^^"^*' '" ' ( Jj*^ L.** I '"' ')J i a -> " 1 1 jL^i-Q J-5--J <^£jh=».I oljj^o I i-v " .ill 

.tLLI i^-jJ i>» I^J^ Jj&l Sjl^^aJI CjL^-jJ (j *^jLu Jlaj ^jJI .oljl_wi.ll 

Ljljji. Lfcj j) i r i i o (j^j£-i^a ■ * a -v ~ 1 1 jLuixo Sjlj^- 4^.jJ ^j^fl^t i Jj jaj ^.Uaj j=.^flJ j»J 
.jjj^jjl A.U"ii JjJLjiijJ 4 . j I U a isUsJU iJJj .lia. 4 io fla ,\<5 5jl>^- lj 

4 1 urtK tl 4 al Ull ^ ,,, . Jjj^JlJI JU'i J i i I "LoJiiLII iisLUJI (jl CjLij| jji-aj j 

j^jLjJI 4 1 i(-t^>.a (jj'v i in /4 a ,S ->, II .J"c (jAfl -v 4^JiljJI apl a*S II SjLij (j-o 

.Cj^jI^ a^Lfl^ 4jK II Ss^liiJI j^'^- jjIi 4ja.*iii JLi-J*^ 

(jj^j-ui .4fllUn CjL^-jJ 4_»_iAj 7c i^^ja-jLLlI fcl <^flll (J (j^3j*JI Jj^>. 

.(j^Sj^l Sol^^lll pLjjO'C II JaYi i jj'S "LjjJLA (^jjj^AJI jj-a jjj'ifc 

^J j"w»ftll 7h SjIj^JI i^-jj jLic^l J ikS!l ^jjjnAJI j> 'Jf^j 
SjLLI jl() i^-i*)1 ii>.jj ^ Jx.1 dlJj ajlj^JI i^j- 1 <jj^-* u' -il^-l-^JI 

"^J- 1 l> t-^W J 5 ' ^ £^U-!I Jj •^J , > a -" ^1 U 1 * ^^aWil 



7j-j Cjjl^ IjLi I Ajl q .^\\ 4^jj i_>jiLlLi 4 0 >■» irv i k~i") jljjll jl Q inVjl 

,jLi t^flK V • • Tc j t^jaK \ V • • _ . 1 ■— > 11 j\ $ nVil i^jj «^aK \ o • • Jl^a. 
<L*.L»JI ■ ...... j ."/A • = • ,A = \ o * * J X ' ' — \ 4->j II cj ^_>l£ S*li£ 

JLjJI U;.;JI ^U-. m ^1 jjjj oL^LiJI 1^1 a-. H) o 1 -^ 1 c^-<>L»-° Jl 

6^ N * * * lU 3 - u' ?h o\* (i*£S_>il Sjl^JI oLa-jJ ^Lujiil 

tj I (3 j If. Jj)i^-» II (j^-oj i^a 6*U£ 0 U<"<4 iCj^jjI^ 6*U£ ^LjjI 4j"ilj 

<jj*iJ*iJl J (j JjJLaJJ JjS^JI i 9<^'t (Jl^^s. <jl £-S^j J^-o-i tiUjjj .'/o 0 — 0 • jjo^. 

JajG (jUI 5ja3I^JI ijjI^JI 

J^. i^-i II CjLc.Jj"i (no 4i>Si"i i ijjlj^. SJI ^liW~> dil 5jii o^-J^-sl l"> i 
Jl 6_>I^*JI ; i— si .ixi3_>i! 6jl^JI (j Sjl II 6^li£ jii^l Jjj^j 

L&LjjSj j_j-*JI £ S^jJa^JI f-Ljjl i^ILo Tcj Th d ^ *• " S_>b^. 4_a._>j jAc ^Lliill 
(j 3U .,,j~tl s_>l^sJI j iiLAil S_>l^sJI ojub jcLuj .vj^jjl^ 6_>jjJ LLiLu 

cdJjjj .il^l jx. Ji_i J Juj "^1 T H J[ il^l Sjl^a. i^jj 

.Sjl^sJI jjLm ^jl » --^ 11 (j lj.iiJ Ijl o^jjjl^ S*La£ ^ Jal 4_iK II SeliSJI- 

4-a._>J ^Jj ^Jj"i nil I ^jja l _y±iij <Uajxi^jJkl 6_>lj^JI 4^._>J ^Jj*i nil I ,> I flolA^ j 

d 1 ,j~t 1 Sjlj^JI ij>.jj ^jj & 'j" ■■■11 ^,1 ii>.jrt^J.I t>j\ all 6jj-oj .4_JL«JI Sjlj^JI 

t^jj/£~* j ,.\ ( ^ 1 1 \±A>j . d a j ^ . 1 j^i^JI Ijjjx i_i I U"> \ hj\j*Al Cxtf^ 1 '" 

^jjl 4_=* j J 5j lj *^ 1 1 _>^l lj ^ ^ ^jl ^Ljjlj^ LijLiajlj l-Lo^iij) \*v ^al I I in n i"i Lo| 

ajjI^JI <CsLsjj Powell JjL ilULo j^>-b) .isLkJI Jx. JoLi^JI iJo^j ( _ > LLiJ ^-LLo 

( ■ J.^all IJuk ^Ij-o (j 

^j^-jlAjl ^Ij^a.'jJI JLlii "iliLai -.IfllU". ^ 6JjJ Lxjj I (j Oj't iri'i (J^-oJ SjjI^iJI 

o^lj i(^iwLuJI ^1^1 o^Ij iijjLLiJI olluj^lj ilunK ^'I'jl ijjLLJI il^l Jlo) 



jJLjJI ojA ^-j-^ jK al 

cM\j <£;liiJI cti% <JJjaJIj ^jjL^ll cSi^i iiJlidl gjjftl Jlo) JJJJI jlj^^l 
j Sjlj^iJI i^jJ J-c j ^"*"> jl j^ajJl j Aij (j a 3 ill (^Ij .(^jjljj^sJI 

ill (j^ajSLl (_jjjaJI i_s"il_iJI (jJ^-J •^-'j'j^- ^ — iSUsdl jj ^ ^ <_5j^-l \>J '-^ 
SiUa) .isLLl] <_£^.l JJ-iO J[ (jiio nill <ya iojLLlI Sjl^^l Jj^" 4i*iLa£. 4-ijl^a. 
iij£.jjl i_t^> mil -\ jpI^^JI ■ " ' I ' ' j I 4 * U>" \ ^ d'Cj 1 4^)^. iSLla ^^-4 ^LijJI 

OaJLi (JIajj Loji 1(3 mflj JcljiJJ ijjl^^l c/jSlI J£ » ^"'J (-5-1-1 isLla JLc 
Cj^JjI^ L&j^Ja (_yjJI iijtVill I LqLoj ^ .A^" ^yjJI liijiiill Stli^JJ ^ajj^l 

J£J (o^jl^ Stli£) iJllil j>(-\ iKW ,jLi tjicillj Ljj^j L^j .(jjj-ijjil^ I p -> -^j 

J.C (^jjljjsJI (jiC-J mil (_j Sjlj^sJI CjI-^jJ J-C Jaii J n" T j Cj^SII 6JJli 

.il^l ^ i a i j pi o iii ^1 J > ii^iLoj ^1 ^1 j-^-l 
j^lU Ijja^ ^1 ilSlI ^ji; ^ i^liill o^l _>^LJ iiJUJ.1 c^LJI jj 
ill i^_yC 4 i<"* t lilliikj .LajIj 4-ilax. I q >N tj^-*-> L« *_j^>S1 (jj?*^"' j Cj^jjI^ ^jj*^ 

^ \ . a ...11 a j LojJlcj .Oj^jjl^ ill (j-o iu^i L^jpLa^ (jjSLjJ LajLIj ^3 4'ua <n 

(. j-^-l jJ.1 j j jl^JI Morton Mott-Smith c^c^-c.^ Oj^j^ 0 6* 

il jLjlo j a j I j -«■ 11 4^. j J (jl^^ (J-^ t-^-jL-> iJ^S (j-o Lg-oj-uliLa j CjI ^ri-a ,5^> J*Jl O-fl-^j 

^ ' ^jlj^ 11 «« " (jl Liul SjLui^ll Ci Lo^ .JLa^o^LlI jiliajJ <JL»JI 

Jj» " o 1" * Sjlj^. ^'-j.t (^_> aj1j^ 11 > ni\l 4_u3 jU n i ^j^.1 4iL>jJau» ASLijJui 
4_il)L> j-liJI TA-JLjJI J^ol^C. ^l_ki_Lnjl jj-o ")1 J-ij .LoL^J I 'i'v n fi tlilj Cj^JjI^ 4 S l-v 
^yjjLAj I q 11 n"'il j Ajlj^ II ( _ > ^al ^ I tA," ...I ^^-all ^jja <J^ujJI JlLo 4_i ^r^-a^o ^Lll SjLoU 

.iiJLa^axjJ «6jLo^» iSLloJI ^1 J-->") nil ^ ftj i j^i-l 
O^ajjl^ ill LlUj JJI_> J ^-i t^'ifl o Sjlj^- ->.^)J J^C (j^ o rn-^w J >->"i 

iijt-i'il LLfijj .4_ijIj_^JI (l j~l <* *j" ■■■ L^jljljjk^ (j^ A ni^> II ^j-ij-A in") 6jOLu3 

■! ^yjJI Sjlj^aJI JlilSlI (j-o ia-jLi. ■! ■■■'«" j^jjl SjljjiJI (>-> 4 t ni'Jli iCj^jjl^ ill 

^j^Sl SSj n tn-^ II Sjl^a- ia.jj J^: laifi Jjl Qc/Qh il^' Ji 4ii-lj 



< Sr £ -J -Tc/Th = Qc/Qh u' c^' :l "fl''« J£ Sjl^ ^.Lpuil JjLxuLjjj U^jl Jx. 

XI 0 • • j'lf. I*) 1 1 O La ill -a. (_j<OjrLsl 

5 i \r\ 5JI JjI J ' o 1 1 (j-c-S J^jI ~ J 4_fl^)Juo (_J < _ > 1 Lijl_j 

iii > <" . lrifl a uwn'ill J_jJ j-o-j LL>Luj i_sjjl1I JjJJall Sjlj^JI 4_».jj (^LiJLaj 
SjIj^JI "'1 '"^ LiH i5 a j . w" jj) I .a il I ■! * a ^--l » s 1 1 

La^) tLdJ JjLiiJIj . i /» ~ 1 1 ^~ 1a5". l y imS v<-kj \ • • -». . , ^~ ... ojl^ IjLj .(oLajjJl) 

YVT J^llall L yi\jJai\ J-c till jflVi Sjlj^a. ia-jji (c$jl "»ll ^Llll J JLJI 

JjflK fjni ifl o la* ^ll-ill Sjlj^JI ^LiLo dimj .VVV Lr & JjLaJjlJI <L=».jJj 

SjLc ^ ■!«■ i Sjlj^JI i=>-jj ^1 iS o (j olj^k^i! ^jLuJI »l 'A.~ ...sll) 

ojl£ IjLi (.ol\taK o n "i tjiJS ^IjS o Jlc. jjlaa.jJI ^1 ^1 '^Lc (J 1 ^- p ^ 

iS o (J JL»JI j-4> La^) 4jLdc iUijj till jftVi iUij t>_> ia-^J ^A• dlla 

jlJkjj .°"\V\ ^ <aUi. ia.jjj ^ till Sjl^ i^jji (cxjL^i^i 

■ l _yj\ ifl o ^lUll ^Li-LI laA JlC. 

• • o^jjl^ Sc-li£ «" ''■■* ° 1 — 7c/7h c^jL^ 5jjI>»JI <J StLi^ 

Jjjii ji (jikil jfl ioH Sjlj^a. ia-jJ ^UC- JjLJI oljiJI J-»^ <JjL=J, iljjjll 45LLJI 

"ill .(jll-.ll jO.^W e>j\j^- Sic 1(3 > lr l'ili/->-v ( _ J lJI SjU'imtl iaLkJI ^-o j^l 

4ja-^j j\r. ^^la. <"il jj ijjLu 4_tjJilll OjI^ Ijl La (^jj Jjl e>-o (jj^j ji 4jl 

Jj-o (Jti. Jj i^-i^ II JLoILa.1 " A> *i Jj| ^j^j^viiJI lj*\ <hj .i'II" 4 i^fl-t/ill Sjlj^JI 



SfrLfl^ (Jfl~i m / <1 . A a -v \ * SjljJi. 4j».jJ ^jljji. J^. J i^^'J 4jl_) ^y&i\ ^g't'n^g 

^^jjJ :2jjI_>^JI I'sjollialJ dJUII ^iLill (j »£J»I^JI (j .iaI nil I ojjt L y^±Lil (j^fJ 

• Cjlj)t->-> 11 (j-a JJj»-o JJ£. (j 5jl_>aJI 4-a.jjJ J)1U1I jO ,/~k\\ Jl Jjjua^JI (jS-ail ^ 
(J^J <J )1U 1I jflt^ill Sjlj^. i^-jJ (J-o I J-i. llfji jl (^/s ft I 1 Jya 4jl Ijji 0 '>»jj 

j° ■ — ^ ^ J^. ■ 1 1 ^Ji. )) (^J^-l .-.I aK .j .4_JI Jj) i<a ^Jl Ijjl (2j*S n [I Jya jjJixl 

Sil^kj jUa.S!l (j 4jjI_>^JI Kj-oLlialJ 4j"sliJI dAjljiJI prij^ l"i J^-oj 

jlj (j <j (>i>l>j JU djjj Lsj 4jjI_>^JI iSLkJI ijjLlaj .S^LLU ci\ -s lUi^ft t 
.5 j I Mi-v jjj jjl i'IVs A ij d_i Hi's" (jl ^ >U"> in'i "i! (\j 

4o£ Laj <LL Sj-o Ci i i I ^jj ^jJLi. 5jl m-t. (j^J ^-j" (jl JaJLs i ' 1 '{\ n i (Y) 
■ 4 -» \-\ ■ « 111 Jjljjl " J-C- La i n^lll-i '*■! '^^J 4-il fl*S II 

.4~> i-\ ■■« III jljjl (J-c J ■ ^ -«■ " LiLil LLUa (jiujLj i_i~> i (Vj 

Uj^^u^I^ diUoJI i^Uil ^^f3 JiaJ 

j>.j(3 a ft (jLi t i J j -> "t" I g 'i*s I o .^"> <n"t "i! iaLLaJI ^1 Jya f>-^>" 

aeLfl^ Cjlj tiLLa ill IjjjJ jlS IjLi .Aiin an ^jJ> SiUaJI (i J !->">» jl "Una,. 

J j->" ilSlI JjJuij C-Vjj I Ojjjlll Sjl_>aJI (j-o C^J^-^I */"\ * 4 ) m\ jjLi ^jl i'/.i • 

j^jij .(jAfljLlil 5 jl_>aJl jj Pj j" ni ft Jl >_i4>jj 1 (3 '\\ I iia, ua o» 
Sjjjua Jl I (} l_'j^"l (5j^-1 iljLa-o (j ilSil J^Li. I j ...I jL»_, SjI_ > ^JI e>±$± 

tSj jS a o i^>j 4 i^ia~> 'ill Sjl_>^JI ^jj" in ft (j L^Jijjij ^ 5jlj^ ^Li .Si \\o n 
j~i„m dLLi (jl^ I jl ^l) iaLlaJI JK oil ^.T JS_i ^5! Jl J j^'H ia.lILo 



5jl_^JI 4_lfcjJ» *^Jj t(4 i*C 1 ^ LljJ ^a^Ul 6jl_^Jl iik^jjHj tM^jllon jfl Njj "Jj^^ jfl » Jjfl'i ^jl J ill -0 * 

.J.^all I j^J i^iLs j Mark Zemansky V K j> 



.CilK"i .iS iiLkJI ^1 lla> JUL) ■■■Nil ^Llaj JSl <Gjl_>^. i»-jJ >^JIj La 

iSLtaJI (Jys 4 m'v II (jnfl'i > ijjLfllLi J I " Sjlj^. J£-iii J^. ifilk (_;Ls JjtiJLj 

Jl J>=»^ La.Uc islkJI JjLs I j*s thj . J-ol£ JS-iu Jj^'ill 5Jbli L$£i < jiJ J< m j 

i>.jj <nrt ^y* Jfs lit (_j-*5 iSUaJI 0->L"ijl lj| tililj Jj^j-Sj 

^jJ Lo-o 4 wii'i > J1^t"wn< Jit Sjl_^. ^ 'j" ■■■ a J! S jvuLi^ iJIx. Sjl_>^. 

jjjixl j~J J*\ m Jl JiSlI Jx. l^lo t J5"n > m oj ~> j^- ill J^L=* o^Lujl 

p in-> iilis *>l r Jjl (ji^-i JjIj-UI Jjl" . .^1 A. II Lajfc JjLjLkj .(_;_^i.l ■ " — " I LLl^Lo 
iSjl_^. 4_j I i_fijLO^aj (_;jJI JC i"ill Jjj*^") Jjl ( \) " (J I Jjl ^al La (J*S <*ii > *L>.L!La jAX. 

.^■.Lll Jfi] <Gjl>=» isLL ^jjJI f 4M-JI JiSlI 6 jl ^aJI is. jj (Y)j 

^S^ia-o ^.1x3 iiiLjj-iJI Jj-"=&! (Entropy) Lujjlj| ioJS i£L^j ^LtlJ iSLkll 
^UiiJI is Lis i».Lj| i^liJ ^.ac £-5^1 j 5 oK II ^ ■■■! jsAj , Jlc">"»^!l 

^ Ijl JU&i*jlJ iiiLUI iaLkJI i^Lll cJ5 Luj^l ojlj LaK Ij^Aj ... JLaii'iLJ 

.-wLklJI Ji-lj ijjl j^. ill jl^tj 

I 1 5 j"i n ^l^ Lajl 4iU t Lki. Jjl^ 

>-jl '"'» » jjl (j*^ ^ > iliSUaJI ^jl ^ j « ■ ■ ■ 1 1 Jj-a I jJ^I) lj_>^-o ((L*jLa» Jjl j^jjo 

fwjfl fln ^jjj) .4iLkJI Jlo .Lujj^j^lj .jjLil IjjJs (_j.fi> Lj^JIj^Ls .^K-v">j iJliLo ill 

O^jl^ J-xi^Ji .JJLi Lo_ki * Lc$ tOJ^loa Jjl A ^ 1^,11 u_g^LL J-C 

j 5 a" ,jj 1 (ji-oj L^jl j^-^JLj liJliil Sjl^aJI ill (j Sjl_>^. «jflj"< J w£l\ 

«OJj»JLujj» 1 1\ ifl ^_;^Liu LoS ig« fl'ill l _ju^ajj^'iL^ J ilt~ (j^j .(_;_^.l ill (j 

.(_;ji>.l ill j mj Jjl (^i-oJ <jl ^ f^-^L) <idliiil il^l j Ljjjljl (_;l 

(jA » > i_| .i)J-it 4JiLoL> ilj(] mi i ^ '--^ Jjl i»j^j w r\j'i!l ol^-iiiJI 4ji_!laJoJ (J's n 
isLAil Sjl^_»JI ii,n^ J^Jj-oj -I U-'l jl ^ <n^ I iijjjlj'i!! ol^i^-iLiJI j^J O'ifLaJI 
IjLi .ilikil 5jl>aJI oUjJ ^ ^J-> J^-l Sj^Lil ^1 ^1 U'. II ^| ,naj| J| 

5jl_>a- i^>.J-l Ait ijljpl ilLa. (j iiljjJI ,j Jjl^ p m-> jl Sjl_^aJl ,3-0 La -'° » -^1 

isLAil 5jl_^aJI (_;l — Q/T ^jLuj iojjLi - •■■-^ II Lujj^'i!! >l ■■■a 



^■^o 



Jia <Lu^JLj^I (j yJilU 13a) .T pi ilikll Sjlj^aJI Jl& Q 

Ijl i*^lai (-OL*^ CS^ U,9 J ^ 4j -^ 3 J fJ <(1/2)WV 2 ^ i£>=JI iiLL .Jljjju 

(ii^^iJI Sjl>3> «La. jj) (2>bK V • • 5jl>»> ia-jJ Ait 4_>lj_JI <jl£ ^ i.i.a..' 8 , 1 i <M 

> "\,"W = V • ' / 0 . • - l^JjJU))! J ^rj-iHI t£jt>=» _>a-u» ^la^ 0 * • • 

J£J j i, uj j)!^ A,V ••— = "\ • • / o • • • — (jjLuut Lajj^^I J j^ijJIi (^jl j=* 

Jya .. wn-w Lj^U)!l tj jrj-illl (2jLi j * I I 5jl>a. ia-jj Cj^-*J I3j) 

(.1/T 6jl>aJJ ^LJI f-ujjJl OaJl Sj^jil 
p- Jj" 111 a 4jjlj^JI 4 i*s irtLjjjJI 4 alVi *jl da.1 ^ j^t'ij 
JULa£ 4jjIj^». ill ^,\A"wii") jjl jyS-aJj Tc Sjl>a. i-^-jJ J-i^- JjLj £JjfLuLO$ Th 

hjjjua J! Jj~>">{| «L».Lia jyc. jl iaJjtijs gr j uaj l^JS 5^l_^aJI 4-iaSJI aj^ji 

ijjlj^. ill JJ , il inu jjl _>J-u) ^all^ 0 • • • 4_LoSJJ {J\ n \ cil j "^-^ 

J ^jlll ill J^Lk. S^l^aJI ^jLoij (jl Jj^-ftj (£>»^ iiL_>]ajj .'/T * Sfrliij 

I a 1 

Lajj^/U^II ij ^jii-iJI (jLi jjLJI ^1 ^jivLuJI 1 11 LI _piL-o Sjlj^Jl cjjLouI 1 3J 
LaS (^LflAjl) j^iK /j Li,,) jlj'C A,T « > — = "\ « • / o • • • _ t^LJI £j^lm&U 
lijLu a l-u LoS JjLJI ^jjlnil I j (SjLj) Iajjj^^I ^ l« ■> -•■ alii^ju^. 

dJLa^-o dlluk !LLo yvjj^jl g-oJuj .,jiK / _>Aao j\.l<, \ *\,"\V = V • ' / 0 • • • I ,A j 

^jJI lla, -OaK/ j*- ^ A ' ri = A ' Tr ~ ^."W SjLj 

iJLxll SjIjjsJI ia-jj j^j ^J j"i m il Jj>l«lj C<la -Ai SjIj^JI (^1 iiaiiJ ^j..! 

■ J j->"H ia.L]t J5I CJ^oo-al ji 6jl j^JI ^1 (^1 <4*iAfl Vitl Sjl^JI ^Jjjmn Jl 

N • • ' J_^vj .'/.V • ScliS LgJ ill J^LL 5jl j^JI Cx»l mjl Ijl 
g_Jjlmll Jl jixo ^ I • • • JSSilj £3LUi Jli.il ^| J^i JJ ij 

.^aK/jj^ ^LS NV.TT = ?uu^S jjUl f-jyM.ioll Ljj^I J SjLjJU .jjUl 
4a1cj .j^iK/^i^ ^LS A, TV— ^LJI ^jjl^oJJ LujJU)!l j ^^iHI Jlj Lj 



j^i 4-»jl^»JI iiUaJI j^i JJsl 4_»_«5i jl > J^jLuJI j^i Jil jxij ^jJij 

.Cjj£-s Ji Jj-k'il jl j*v,nl.l 

TO • • jlfi 4 '/.0 • Sfrli£ Cilj 0>ijl£ ill J"SLk Sjl >=JI CxiLuil Ijl .ijlfriJI jj 

J | l _iftj"uuj j-S-uj ^oL£ TO • • jlj 4jjLkJI j* jk\ £^ai Jl J^»Ji3 ^oJj£ 

A,VT = V« • /To • • j_>jS!I Ljjjyul j SjLjJI .j_>jSJI ^jjj-uiII 

4 I i<-i^k «">*>j LoS j-^ LuJ I £j j" ■■■t 1 L»jj_fLi I (J I j Loj . jflK / j» mi jl ^ 

ilS! iWJUs (^-^uj . * = A,VT - A,VT Jill ~ltv.ll LjjJU)!! j jyklM 

•^jj 4iLkJI Jl£_£| j* >^l Ji^. Jl Jj^~»ll ia.HU iSLkJI J£ <Cj>>j£ 

ilLJI 6 j-ft (j UjjJLj'ill jli ij^Aj .^^>ivl o^j^'J i>.li« oJlj Loj jSjI^j*. j-o 

<3Si isLLaJI j-e> e-ja- «jiLi» iCJjjjl^ SJLfc (j ijJ-^J .Cjy^JtJ AS (j« C. >j" ■■■t p I lV«ll 

ia.ti« iSUsJI cIJj jl J )5* ^ II j^> j£J <J^!I fcjjfunll Jl Jaljl 

La Jit ilU. ^1 ^ifl .Jjjill f.LkiJI JiJj Sjlj^v Jl <rJ^J; jlj Jj-uj l$i^ Jj^lil 

J j -hill ^l^-o ^^x. I (3 Lc If-J^" *— sj-*-^ '^jL^ ^j^?-^ <3 iSUaJI (j^^ij 

w>l m% 4'nf. j 4j| 4 lA-fc^Lo i— i-h -<LiSIajuL1 £j\ tin n It (J _>i£l tlilL^jj Jjl ^-a 

JIJ^xJIj .^JuIj jl jjjj Lo| Jill ^.UajJI L_»j_/LjI jjLfl t l_fl_iLu jjSail L_»j_/Lj^JI 
J SjLjJI jjii jl ^o^l ^jl" mj <Jljj->"IL LLiLu SjjSjil ilLJI .LjjJIj^JI 

t>e> JSI ixo^ Lyj^f I^Aj •d>^/j-*-"J ^Jf^ A,VV j^i J5I JjLJI ^Jjwnll LjjJUI 
t5>=»-l Sj^jus JJ J^jli jj^I Sjl^ |>o j^j lil^l j^ ^Luij Jim ^Jj^ To • • 

.4jjljjaJI K 'II ,_pliJI j^LDI Lgj 2^°- tuJ '^^j^ j iSL^JI j-o 

p 

KjaI'.j \\\ ^Ull Jj^aiLflll (^>i-l Sj^jus 'APL? d ^*fl""* U^-^ ^ eP^' U^^' 

Ka^I Jj^il ^j^jLSJI ^-q ^yojLjLij jjl il^iit 6j^J tj^-^ uJ J 

mi ^ LgjJ — 6j J J^" u' ^ JjJ^- 0 j^Uai (^l iiUo :4j_,1jJiJI 

iili>.ljj| isQ^JI i_sj_*i jl j-Q 5jjljLiJI K , \ll JjSlI j^jLDI tii£_ojj .«Lg-ilc 

^ I U. *. II Lijjjijl 1 iijt* ^ya I ^ 1 ^jljjl j^jLflJIj - ~l Uv'tll 

c 

Ji c5>^ ls^' c>^l^Jl 5jLa W->l ^j^)" Ji ^=^' 

1 4 1 ^1 a '< n <La.jJ J| 4_JLt 6jl^>-^. j-Q «, >l m'i"i )) jl jS-aj :4jjJLuJI 



4 i niK t )l A \ I «i- ^ -v I *i 1 1 ^luoj Lojj£.j .*j i mi ■» lijjlj^. d I-. r (jlj^jJ 4_mma 

<_>A*j ^Li 5j,iiK«^I 4alo-*JI J La] .iljli JtG ^.LLailJ 4jKII Lujj^JI ^Li 

jjj-ij mil ^3 JL^JI jjfc i a > ^1 ^ "iljjj qj~>"i in > S_iiLc>'^l Luj^j^ll 

J&i\ <C\ ^1 .jiklLI IIa ^ Luj^l (> Jj^l ^^jJj^ u' 

.^.LLklll J ^-iia J-olx. Lpl J.C Lujj^l j jiij (jl Sjjli 

^LLilll LujyljJ ^La <Sjljji. J[ La ->! Laj ^ isLLJI Jl£LJul ,j^> J^_i J j -» "i ■ Lalil 

SjJ-iLo £-iisjJI iflLLaj d Ual .,,11 (jljj'ilt Ijjj 'Jj-=J ' fr'j^'H <Jj^J ^yii .jljjj 

4j < ^_>'>l < s_ttl 1 ft » i^j ialia Jj~>" I o U^Lluj tljjlj .(j^ij'ill g La ^jC Lgx-Lajjlj i 

cJb L° OllM? eLU a- 0 6jS-U f 11 ^ ^j^ 1 i5U=JU .pUI Jl JUi Jl 

/ fr V fr 

jj^i 4jl I (j l"> o dJlLol^a LLjLuj Sj^aSjXI Lu^/Li"}! I 0L1I m-v 4JIL0I yuj 

^j^j ^jlJI JjLujJI ^j^.-^ dal'-^ tl 2 ^U'.Sll Ljjj^^I 4jJJjiJI pjfl II ->! ...1 
pj^. JJ ^kLLij ,j^> J^a-Luj pj-^ 1 ^jlj-^l 1— >l ' iii'iLi . I 1 1 <*i Li j 4 ^U'NI ,JnI ^ iaUaJI 

^LLkUl Lujj^^ ^La ciij] & a '"'-j . » I U \ 1 1 iBLLaJ 5jLc[ ^js> ^LLaj ,j^> j^Li 

ia-jJ ^£ CSjLh*- Ji j».LLkjJI J-uaj CiSjJI «Gl ^-ijiU j -jljj3 

Jj^ali <Sjl^aJI in'il SjLjJj ^LLklll Ljjjij[ jljjj ULiJI tdJj ^ ^j'^ 

~- ■ Jjli ii> jl iiiTi n 6jlj^- i^-jJ U£ (jSlI ^LLilJI ^lj^«-l (jSl J .iJIx. 3 Ua't J| 

<L>LgjJI)i ctli^ij j5 j> LLkjJ I Lujj^j^ (jl Jij j'>r. JLLi I j£ a- j iSjIj^JJ j^».l < m'il 

>( _5jljji. (jljj' 5JL» j ^LLkj-!l <jj^ Lajjc «^ <^1^^ II 

Jl ^LLklll iflLU ^ tjj?" Jf J"**.' U^* 5 " ''^6-' '-'Ijl^"^! oljja.[ (j^-oll ,j-oj 
.(<Lfljjij <JL»_uj| (J'S n 1 ■»! LajJI iJjjjJI jl j> *^ flJ I l j-o i'iiiLo) <LiiLua[ &jlj^ 

j>oj (CjIjjJ^. iflUa J^_i J^. J^l ^ OjJJI jl all ijjLcoSJI iiLkll 

5jjl>=JI iaUaJI g. t.rnj .iiLkJI JK ml ^kl JiuL Jl Jj->'ill ia-LlI Jil jji 

hJas jj^i 1 '1 1 n 9 Lj I n^^a .^LLkjJI ,2)^> (_jj^.l plj-^-l <3 I SjjfcL*- lilt «5. i > > ll» 
«<dJj jj^I LujJL>| SjLjJ, dlla> tjj^j jjli o^jl^ <jT J"iLi. cx>\ .h'iI IjLi 



MA 



jljj 'i nit <^UajJI ^yi (_£_V=>-I f-lj^-l (J! & j^iLi-o jl (_£_V=>-I ill (^1 J^Li CuIaujI Ijl <Gl 



^La.j| ^ I t-i~ nil 'IjLojJ ^jl_>^- I a " *' A ' ~ "II Jj^/La.1 (jl J J -\ o ,1 < ._^jLa. 

. iuLj La-aJ ^- j 1 ta ■ jLojJIj jLo^JI Jl iijlj _ ■! 6jl_>aJI J * a " I 4_i1oJlII 

i_i-vl i^-ill LujJU^I (j ^ iij.ll Jjl^ lj| Uflfl 4 \ uKs- £ j 1 ■-»" (jl 4_iiat J^-ojj 

l(j"ijln-»l . .-^ 1 .^1 1 Luj^'iLl J^JI jryuJI (j^ LoLoj 4-»-ujK»'iI ^ Cj^jI^ ills 
(SjIjjs. (jl 4_iijjlixo islia Jj)~>" lilt's "iVjl (j-o <Loj^ I i ill (^Ij .jfl n"i ^4 

J-o-*J I (j j£ I i'IK"-v I Lgj jjiuJ SJ al CjjI^ jJ 0 ~ -^j d . ,,,!< »*il^l 4_ila£ I » a J"^" 
CjI&JjTi mil ^Uij LujJ\j^i J^JI j^-ijJI jSl 4_i <nK n'll'j Lift <L>loJ«Jla O^ijl^ 4jLL»j 

3 1 mi'JLj iiaJjiJLi dJj ^x. jJLi ^-1 fl d I ^ ">•*>■ I L4J lj[ Lo Jx ■ 

■ infill (_Jjlj^aJI (jl^J^I Ju>L»jJI i_j^Lvul 

3f_>l=>JI Jj3-*-l>l (^Ll^jJI Luj^aj)!! SjLij Ijini 4j-o"^l l^iA 3 Ij^-Aj 

Jyi t j<aO,T>Ii j^iJI CjI ilo,xJI 3 1"> 5 6 ji_ujl> jjl ^Llaj (_jl ^ >t~i"i nn «.4^Juiu 

jy^J (((^j-ojJI j> (j m» Lgjl Jx. LujJIj'^I (Jl (^AJ-iLts^J^H f-LalfcJl ia.1 jLSil .UjjjAj^l 



j" bj\j^>. jJ^Li 1 (j I* a > J.3>-j7u La jl_l_i»Li «*_fliiJJ » J-aJLj .d . -.K a '.1 d a ■ j U < <JI ^1 J-aJLi ^1 ri > I v ill ■"■ t ^f- a 

Aj Jx. J^JLJ ^^ill oLa.MUIj - p >.<"!! ^jfl -^1 ^± iijIjiaJI ^ <*£xa\ -AjI^. 4_i_»Aja d . ,,,!< < 'Nl Sji_>aJI ill 



^jl ' Lajjj '_>-^-l ^Uaj 4jLjO J "I «" ■ jl (j*\ n J^j3 JlvC -A^ ^ Ll^j dlLlA jl^ Ijl 

(j j^JlaJI ^ '- jl J^ail j^oi e>j\^- J*C mi J^. iiUaJI t>±& ojlS IjLs .iaUo ja a i 

< » 1 in-f 4jjl£ja1 tj^-»^a JLfl-o >5jjC a II ^jl 4 i <n"i^ 1 1 Sjljj^JI jyi 6^\I>Ia« ^ 1.1a j J I Lu^jjRjl 

^Ij^JLloL tdlj Ja£. Jj^qj j .SjIj^JI j 5 i jl i_.Liu^l eljiil ^Uiill Sjl_>^. i^jj 
jq^'j ^ltv.11 2JLJI iljljco >_*iUj iljLco^ ijjI^^JI Kj^LujU Jj^l j^lLlI 

^ p a. » ^ « 

Lijl Lufc 4jl^.ljJI iiUaJlj Sjl^aJI ia^J IaJIo LoUj .^UijJI ilLa. jjiL ^Ualll 

Sjlj^JI 4_=*jj (j-o Lu ^j^^-j^ll 4_Qji ■ ■! '"-^ o i .^1 l-i 'Jl ilL»- jij^'il ijjLjj^ iJj>I^c 

(j « <U i ililix iLi_ > J-ij jl) Lg-j 1 Hi-v u^oj Luj^U^II jLs t^llajJI Ljjjru| 

.iij_ > jL^ lliS 4lY\llj ^-n llj Sjl^aJI Jlo J^I^jlJI lj[ ( Jj II 

< » 1 iii-v oil ^jaS (cjI^tLo^ojj) «6jIj^JI 4_=*.jjJ ifl n» dlLiA O^ -1 ^ '"'l 

.<_5_>iw*}ll ^1 lVill J-ol^C ^ys ^jd^S Sjlj^iJI ia-jj 

((^fjiaji) iiL^jJI (3^5 t^l \~\ *JI J"-^- " ^jl 4 » U (^olj-^ II i a 1 1-^" Jjsl^t ,_yjJI 

ij^ji Sjlil j^JlAj j^jJI (5^_ > i»JJ ijjJajJl) ^yjj^ iii jj£-ia ^ jjjij Cj^IjJaqj 

(j^jLSJIj JiiLj Ujjjlj^ll (jLi !4^_^JI j^j-o 4 al'-N o (j cjIjjJ^-j ^jljj <j-o 

I t^^oj ijjI^^JI KjoLijjU ^liJI 

.Sjlil 

CjIjj^?-^ 3j.j< »n <jjlj imi H 4^ _>^Jl 6jLj jUJI Jl 6jl>aJI Jl a"\l ^jIj 

I (j 'i^ I id^Jij 4jljjjiw ^Lfi (((^Luill fl^JI» ^j^J ■4l~i < \ll 4^_^a. JjJ 6^-1 J 

t Jj'sj in — 4_i£.Laj>. 4jj^ 4^_>ja. 4j \ in tl^JI (jLi jlj «nLi L^jbkLijI jOLj 

J-o i_i iiiIAIaj 4 fl 11^11 3^-*-^l *J^_>^ 4-3-jJ (jl ijV^ U (j*\ O l^g ( ■ p t 1 1 1 ') ^jl J-JJ tllLiA 



^v• 



4^_>jaJlj 4jjI^j_ull3»JI 4^^aJI ija_> jj-<U jlj La-^alj j-o"i!l J* ■> '* jl j»-g-l>' 
Ja_ujj]Lo t4x.l .nil (j JLiuO^I oLLo ic j^jj sLAiJI J^La. ifljjjj Cj^j^-J IjLi 
■ 4 ntyi'io L$j| iJJj I flVCj-a. jc Jl fl i rn 4 ibLaJj^l (_)*iiLi (jj jl injn L$J£ LgjLijJja. icj^o 

Jgai^j jJ>.T |% <.i^ £-« (Sjlj-^ II aLs ">!) ^^^-uLjjl ^jLusj 4 a oall jj£j Lajic 
, - ■ -v i , I 4^^j^J| jjjjj J^- 4 dy 3 j^ 5^_>jaJI iaLLi l-i in ^gj-a j" LgJ cjlajj^kJLi 
(jna'i (_| 1 q K i_i^,Ti jil 01^13^?^' |»Jj .LoLqj iijl^jiitj "ijj^ j^l 

I ■■ t-i in jj-a 4 I .-n-^ a ^Li 4_iic.j bLaJil i_| I ' '» 1 iJj~.Ti m L$jl jl aLaJJ^I 

LLiLuj o 1 in^. l _ y jJI *ii_>jiLll iSj-a. iaUaj (I ^jAal'. 1 IJukj) l^a 1^ jj^J 

iuljAjJI ol£_>^JI Jl I'laji.^lj 5jl_^». Jl as .iu^ II 4_<K II 4£_>^JI j* 

.Cjjlj AS 4 a Ufl II Sjlj^. <La.jJ jl 4_a_ili)lj *ujljjJ-:»JJ mjj^-ill 

4_ijI j.iu.»JI ijJLcLij'}!! 4^_>jaJI iaLLs U 111 jILtt)) J!La ,1 1 ~i ^IjlLj-luI ^'h i j 

p ft ft 

I j* Lkjl I4. 

iiJiiJ.1 tl^SLI jljiartl eljiJ^lj v 1ir>!l Jia .4$ >aJI iiLLs j* (^a.^1 JliiSlI 

Urol ,1 La 

^^ojl tdj*^ I V CjljJ^^aJI tl) -0 ^ > ^^A^ Jl "1 1 4^)-^S CxSj i3 1^ nielli ^j-Q 

jl i^jJjUI <Jlj :4JjLha (Sj^ 1 ^^""Ij 4Jj^u*i!I ajuk J^. ■ -j-^j ^jJI ^LuJI jj-tu^ll 

■ 4a|-^tl olljJ^JI 

• ^ tf tf 

(3-o iJJj ^jJjjJI <Jlj i_il m~». I n n (jj£-> jl i-i-^ j »ljjil Jj-ta. j-a 

^ t t 

6 jjk t j?U i4£.Lijlj 4jjv^jLxaj tlPj- 1 -' 3^ '"I J^-*' 4^>jLlll K ijl^-iftU 4jjjjLuj^il 

(3 CjljjjjaJI jjj JjL^JI JJjlII J _5^a.J '— ' ' tlj-a- 6jS » 4 i ■« ii-i jj^'t in 0L1I II 

i T ' \ • X V jl 'Jjj ' I " jj ilo jj - I" Y • • Jl^ja.) jLiJI j-a 4j» < \ n 6J^.lj 4j<a^j 

IjJC ^ya^il i_i I W\ I Lqjj ^jLc t-i t ii^j Sjlj-a. 4^a.jJ die ((^filf. ^ j(] a n» ^Ia^JLluLj 

oLujLaS Ij^- - < « M jjj jjij ^5 4(ilJj j-a ^>J^lj .L^iaJ ilj^jljlil j-a UjLuui 

.oLiI nit II JajlJ i_jjIUo c-^Jja. Jil it ^fouJIj jjj-ai! ijjljjjl i_SjjiaJI J-i 1~>~1 

t ^ _ t fr 

CjLa-l^^-al J-at (_^l — iLuLuajaJ ujLiLui^. c-lj^.1 4jjLa_o Lgj^Jslj j^laJI J i in i jj 

j 1^-3 1 ^1 \->" ml (j-aj .Jj^JIj 4x.j^u (_^L>j 4«4_iJl!La» ^IjLxjj^JI jj^J (j->l jC- 

i in oLiiilJLa^!! ajjk Jj-a 4 m'ij .Cjl-LiljrLa'i!! 6,iii (j ,_yajiJlj uj'jl n'-vjl jjj 



«tjoJlj-I-l» dLaJTillj <C^jJ! <^jC. I ) 1 » 1 <jjjuo ijjljjj! olfuj^J 4jijlj J u f . olj^-k^- 
j| «j .'."II (JjlS j-\X.)> ijj-o lO^^Jj-o (j 4-U I j * L»JJ (^jojLiu^l ^ 'i ■» 11 ^ji^-t l"i 1j 

ft ft ; c 

,4j j .*."■ II jj^C n i «JljJ,l)) p_^>JI 4^j^ l~ " jjLi -j .'.".II <LLts _/\x. (j^jij ^ 

HjOCo J*i£ Jj-o »3^> H (J- 0 4_ial£ iaa I d*. ■<* (jLi 4_il£.j ( 4_)J Loia. Li cJJj 

^« i <\^J ~ I LflJI ^j_jj-><iJI (jwO S Jj^LaJI ( _^<a jrLfiLJ (_yjJI t^jj^-la l£> ill's i n J-C I \\\t\ P^Ii 

.1 ^ kio'i . " -N I oj Q| I (j^-o j^i Ti iii n 4 "« I *« 1 1 .-.I U ...j" 1 1 ^__>^>.l oLual^r^sl oLu-i ji 

ft 

j^kLi <o ^3 j (j\j|^fl_> qLiI it\~* II plj_^Li I j . If Jj i o -v 1 1 \ n i p > a 1 1 Ji-a 

L^=».J-ojj »ergOdiC 4 "in ■ ^>"> L 1 Q^il <TiOsll 4j i^jj ^^l,/^! Ijji nnj .Iflt-wnjI^a 

K/.Kj* £>olj3 

A ^ '"j" a S^jja. isUo J^*- ^jll j-i.uf. (J I oj Oil 4jLil In o ilL*. Rimini Jj-ojJI 

IjUL (( j\ mfl'll )) 4jJoJ^jJI JljjJI S_)^Sj ^yJ j^-ujj jijj. I ^jj^illl ml ^j*^ ft I 

Ijjij .4 i^i ai> 'ill 6jl_>iJI oLa-jJ (Jl 4_JL»J1 Sjlj^JI oLa-jJ (j-o Sjl>iJI mi" 
gtljjj 'J jlj jLfc J-o J^a-Liu jLfc Lala . JUaj <LuaLi. 4_fl-u3j g-'Ai- 0 
Sjlj^. ia-jj jjlj^l Jx. J j i ^-> H fkJ (>3J <-SjL?JI jL»-ll Ji (>^L<JI jL»-ll Sjlj-a. 

(4 irifl-^'io Sj'^' JjL? jl^ °^;>^J tP^' & (iJLfc Sjlj^. ia-jj) 

Ly iAjl_uj| 3^L^_i Ijj o pLcjJI a i^i'i (jo J^oliJI 4-»IaxII ij .^j^ujJI 4 j II (J 

j^jjJlJI (j 6j-r>. ^jjualiu olljj^iJLs 4_iifij i4_lK j-^-I a II Ijji ^-Sj-i j»j i(LxLoj j3-»-i-a) 

M . & 

S_/0^ 4^1 in a Jain jjj (i4-li>.l mil)) olljj-^ II Jjl j x ^■^l- , - *=-t_Ci_^J 1 ^ a i<-i\ (jo 

d-^->3jj3 il > ii L^ojl i 

c-lx-jJI i ai^i'i (J L^jl^-o J[ 4jjlj CJJL9J Ijl ^"-t. iOLojLuolll (J-o iiLU ._t nn'i" iii 

t c p ft 

Kja.ujLfljj))^ I j'trt JjjI (_5j-^-I ol^->J-a_) J In <r>"< (j' 1 0 t jj.Ajc <4j^o CjjI (_gjJI 
(j«7i * t Cx-SjJI (J^flj (3 hTiiI <>'J -(S^*^ oljjj^JI (j-o I Q~\ nn'sl (_^>-!l iiUaJI I (j > n 
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Si lis 



J "if j ijLuuJI Jx. LgJ£ clj&^u ^liljj^a. SjIaj -Jjlj j^J O^-L"' jlc. Lala :V-0 JSJo 
JJjjjJI (I) .^yuSlI 1-.1M ? II Jx. l$J£ iiljJI ^ oil£ (jlll i«LaaJI ollijaJI J5l Sjlja. 

.aMnVCn <lxi UK II (^j) .5 ^iiUa v < .'" 1 .' „■ 'V 1 >?-LaJI 3Jlj[ Jju SjIjJI j 

qvifijAa-a iSUaJI £jJjj .4x13 ialiJI <LiLa£ (— .J^l nil <jl uila iiUaJI 

4 1 US'ill -.1 .'.^ •,! Ij ,p|jjjj| oljjjjjlj «LaaJI j 7 11 iSUaJI £JjJJ JK inSlI j 

"'^ P?" ^ iSUaJI £-1 j^j J^oj^ , . •* . I 1 \ \ 1 1 ^^.o^a 

(J| 4'i-fcLuJI oljjj^JI > j- ;> » > j-""'"> "■ <J!lLL>^ 4\-Ll ...II ^0 I j I **■ 1 

CjIjjJ^JI £-c Ijl^l-t" jl I j \U ,^l e-Ljjl ijjUa 6jiU te-LtjJI ^ya ^uuSlI i_Lualll 

SjjLJI Cjlj-ij-=»JI (JS |J-~- 1 ■■■ JULLij iSjjLiJI Cilj-ij-=»JI .-.I 4 I ml in 

1 '"II oljjj^JI 
■■■ 4-lLojlJI b±tb .1 ■ i a 

(jj .V— 0 (J^ oJI (J LaS (jCLljl n'ti £j\ a ■ J (^^^a-SlI ftlaJil (J LoAld^^ (jGjjLaljO 

ilkLJI 4jlinSll olljJaJJ ^ wnMI JOJtU Lflij IjjuuaJi) U.i.jlall (jjLuut (iiikil 



Jk*nalU 
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43 Ua 

.iSUail jjLa. ^rt-C. :A-o J£_i 

Jja. oLjjj^JI J^-l Lijlj nif i ^jj^jjJI j^jjf^ > "i <j^-l 'Cr* 'I <^Al ij* ^ />ll ^SjjLJIj 

-"«■_' aJ Ijl i^yjljj'ill £jjjill illj ^Jt SjJjaJI £jjjill ill J J .JjJaJI ^uijlil 

.j\JLJJ (jJ £_ljjlJLi j^l tVlll jjaj t-l i A I ^1 

i2Uo jaSII . ai«->\l) ^jJj < Uur»IL X\ • jlJLfu U.njlil <y> jj^l iaLU oIIjJ^JI 

.A-0 mil (j 4ft«o JjlO ^Jljj ..Ljujlil ^jc LbluAJLj XN • 4 wn'n Jjil 

5 j j) > 4jjJj». £-S^jll ^oSllj .IjA. Jjj ir> jjjjjJI (J ill jjl 6 Jib (JlLo Jja. JLaia.l_j 
5 jry£ LSjIa dllifc <4 l-i m ^lil 4 fl_iO II Jja. SjjIjjJiC tjjv" mi £jjjill ill J <jl jj^t 

js! X \ ♦ SjLjJ J <> jj^I (jLala^L) JjLS jji) l^lj^c jxUalll <jjil 

_££. ^jI^xuaJI £-1 j^jjll l~ ...j" 1 1 i_ajL£ I ^ jfl tlxi)*^" dJlj-di) la tuajll <jc XN * 

UjLlcl (^clj <j£J — ( v ) \ o-v JLi. .^Ilo ^.Ij — •iUla.l jj^ill icLjill SjjLlu* 

(.iiuLuJI 3 A.ai\«ll IX. .a" 

(i _ r A ^11 jJ^SlI 4 ^ j S 1 1 (V J JjlII LjI n\n jjjjj&jJI ^jn^ o 4^ajja Ja^uaXo (jl 

V ^ iioIaJ.1 p^SJI jsl UIij "V j A JUJI tSjj^ j^l JUla.^lj .v lL! 
Jjj^JJ 4fll">-^ o JjJa iLuj dliA V-o Jjj^JI ^ ky^i djSl JJ j uj^j . N Yj 

.LoLoj dlj 



5jJ) in 1 1 (j ^ hc*jl o'lVjl <A^lj J-fc (jj-^ 1 ' 2^3-5^' till '— '_' J 

^j^^ ^-"jlA^ J(S ^*" tjl (J-QJ-aJ.1 (j-o) .'LuaLaJI 4JLsUa ^33^ 4-J1 a"i -t-lj ^,1 U'i II 

S^^ioJI ^Jsl^Jl .(1 1 1 -» I U'.ll LujjrLjJ (Jjj» ;ll > Lo ~ 1 tv» I 4 "m n iaUa 
4_>^ja Sj's a Luj_/Lj^!l Jju^Jj 4 .11 -»NI >> on (JLi.jLi 4_> j ^ i n I, I <Lu '"jj^ >tl 

IfrLcjJI jjys Aa-lj j CjIjjJ^JI J-aJ-^-J IjLL i^^La ^^oiij (j I ^. ,.,\a 

^jjJI JjjJoJ! j^-o _)J^I ^Lc^JI j i" Jjl CjIjj^t^' ^ j £ 'I" 1 " 4-Li_>io jjys 

.lajLaJI idlj 6U-jI j oll)>iJLi -I"" ol 4j Jj ^ j».jLual!Ls Aa-lj lajUk 

I in* > CjIjjJ^JI ^LLjjl iLu^ji jl i^jLuajJLs ijt \'\ mft ^al lia> Jjl >i_ubljj 

Ljjj^l ^Lfl dJjJj .J££ ^Lc^JI ^iLa^ .AljjJ <iu=> _>AJ) ^yiAj 4j loULaJTill J£ j 

j JUJI 

I ' j" tj ~' I ^ ° (jl lj^>. 1 ■* ■"■ ■••^ I . <\Sl^a j\C J'S mi J-C U-Q 

<_JI^5 j^)- 0 'LoJilia ^vt (Jj^-* 3-^° <J^ illJj . ^XlLo ijljj Jf\ i"i ^J^C. I fitWi^ 

i_>jjl,l _/lC ^> iln'i" ILa <jj».I ^jjj-oj j .4_>Ljj L^_> (jj^-* 3^^**^ J-^^ «_i_jiaJI 

(.llij-a ojij o' u-° "^-^-o oL^)ll jji; _A^I L5_>^=> dlla> ^ ij^l 

tj *U>I JiLs SjLo (jjl^J LoJaC <SjLoU 3 i c hj~> II 4^jjaJI d .jU'. J| 6J^»-lLij 

~ '■ " j".''* ^ m i (_| 4 /> U> *. ^> 4_ij^a L^jLajJ^ JjLi i^gjj) Sj-oL^JI iJL^JI 

ila^J ^1 ik. ji^l Jj-^" L^iLs (^Ul j L<^ ,3.11') II (jiiii Jlx. ^JUlII j JaiUJi 
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Lu^jyvj"dlj ^1 lr> >ll » I U,"*.l jljj-l^j lUJjij 4_i_K J^jLiuJI ■> tVt *< 1 I (^ojjlg II ■ ■ ■ *> 1 1 

tlijl^ I n l!i n uj^iu I (j ino ^jx> ijj^ja Cjlljj^-ll < Ja-u ij)" 1 1 (3 "-^-"-^j ^° J . lyvj^ ^>J^' 

ti^jjaJI 4_ua£ j»_ija (_J-l-a -lljjj j oLj ■ j-^ II J/-* 4 la 1 1 iiLuill jljjj .jl J ■ >-.*NI ijkjj 
jlj^-^3 tLaLo-i 4_Ll^£U-q CjLj i^^JI ^ 1 * tpLLI ^ ^ xu I 0 V r J) CjI^ ' j ?" ^ 

. ( I I JioflJI i^j-oLjjjj-o^l Sjl>aJI i^jJ 

JaLi. ^Luaj Lucul (^^ojj .AiLLaJI O^lj Lubjl Jj ^l^flJI (j CjIIjJj^JI ■ 

jjloLa <j| j^. ^)lj>rdl jL^I (J UjLu (jif^j (^ill SjjLJIj ii^LJI oLjjJ^JI 



N V"\ 



oJLla> ^ \ i<o > Jjljj'ill Jl JjjojJIj I * q UM" A.1 jji_>j .4jJL>JI isLLJI oljjj »4_iAli>jJ.I 

K t ft ft ft 

i n u (_yj-*J Jiij (jl (j^-aj ^ JjjjL-o jxUij ^1 Luj^rLil Ijj^j (jl ilUj 4_n3iLi.j 
jl) i n li-i <nj)"ifi 4j iiUo ^-xal ~> n J| 4jlj_)^a. 4 jhB'u J ii-ifl I (jJ a I IVill Jjl 

i_juj/UI (2>-a J^l oLa.jJ (jAl ) dJ^LLol ^'i ■» j hi Jir~iall I OA Jjuo jj^ i(l n A^*S jl ,jl^-a 

g ft g P ft 

Lu^j^ujj_jSLjAfl <ilUj <jx J-*->lj J-ojl&_o j\C- I ■ »l . >i^| (_^jJI — A-ilajaJI jl 

.UJJj^ j-tC- ^ uni aI IVlll 

U\ll LujjAj^ll ^jAl oX. \l -^jc Ijj^j jx. . ■ I fill .-.I UUA. 1 1 ^ jjjjJI ajJb asj 

SjjlkjJI tljjjiJI ^aJLc L^JjLjj 4-iJI l-> llj £jj J H ol UU^> 1 1 J-^lj <JjjJlL"I 

lijjl^a Jj^j -lis .(NAV\— \AV\) Jjj^u^Lo d/i£ <-)"".'?■ C.'^* ^g.rJTs in^ll 

iJjaLlcJI Jo-"JJ '- inTl AJj -(5jl>a- (jljpl i3L=«- J jl-c- ollj>=>. J-C. i$J^i 

(j L^- j" a n (jl£ L5 i=>- i-)L) jliaJI (j Jji.jjj -Cg A i /T>i J| jj, it 1 /1 I I I n m5^ 
J^aj J 1 j ..■'^1 ^ ^ jrLal AJ .C.Lc_jJI (3 ^ a ■ ^. *■ 1 1 4j"iLi. oljjj-aJI OjX 

^j-Q-ui JJjJj iijjI^aJI KjftlljjJ ^yjUJI JjjjLflJI 2^J)-i (_$jJI ^yjl U> .nil (_>n^JI ^'irfc II 

i.i'Ct I U 1 .7. 

jl «<ii-LijJI)) r*l c ' * II " ciljjj-aJI Jj-sui jl I U . ,t. 1 1 jljl 

^jjLaJI Jl 4 c t»U ill jl <(SjjLiJI» CjIjjJ^JIj itLc^JI (j-aj^l e_ul II Jl <t_s_> ^f-uJI 
^Ijj^aJI jilll 1^5 j^a SjjJjL 4-)lji,»j <oljJj-aJI (j I t-il i"i 1 1 i_lsIjjj .tLcjJI jsjajill 
(jl t-i I i~ill i t^'i^i ill 4_i^k.Llll <^yi £->j^ i— ' _A*I IjLi .i_)LJI ujlij ^yjjl 

^yi (j-ojill ^jjLaJI Jl djjlj Sj^a J^jjlj j i_jLiJL) <^^J II > w a 4 j itj^-uj i_jl_JI 

0 I nit ^ v ill 4_i^LjJI ^ya c-^ioj 1 1 jrLfll Ijl *_>^=w*^! 1 ^jlLiJI (J-tj ■ jjj'11/lll 

.^JjJjjoJI ^_ys (_^^sujJI 4_iiwLlJI Jl j-aj P^jJ&jJl J JL> j ti iLiJt Jj I t- ■ '. 1 1 

I « 1 1 1 <_jJjJ-L) I I ft 111 1 Jjj J ^ 1 1 ^Mij'i!! _ ''I **■ II i^y" 4_>_^L5-1,I 4jJ_^aJI Cjljjj-aJlj 
l^°"i- 1 j ^JjlII i_jI_iJL) aJ=lj^>j jsjjj^II ^_ijl_^JI ^ya i_jl_iJI Jj-a ijjrtiil 4 ' 1 U. 1 1 1 olj-)J>^»JI 

oljjj-aJI J i^ie t jjl jjl U 1 *, II JjL^j 1 1\ 1 1 1 j 5 JLs jj>_>j Ij^jij ._^uj"i)l II (_3 L^j 

ft ^ ft 

ij^l 5jl_>ja. 4^.jJ 4_lj ^ j^ul 4 1 1 1 a " \ I 4^^^ 4jjLia laxojio L^J Sj^lj " Jl 

.jl in ill J| J3l 3jlj^*. L^J 4x.j^=»_Llj <^ <i ill Jl 



wv 



^'nn (jji ^jjfc J-IJ) /n^Lo (j I In i mi jlj -4 > 1l . A. II ^,0 i^ifl II (_| JaiLa 

4_iLa_*JI (_J ' I d ' '^j" <olj->j-^-)l olx^uj (J"~» ' (j I (j*** n-> ^yjjj^SJI jl 

£_)Li. jjion <j-o i*LLa ,_i.»,g < sl lj[ ^[ iJa-*J tj-l ^La^II I^A Jla n_>LJI Alt 

"■I** ' j ^- II ^jja 4-C J " ^* " (g\ jl JjliaJ.1 Jj^LULi J^flJI ^Js n_> ^iLi < Q*j 1 n"i -»■ 1 £-a JjjL*jj 
• J-M) /n^Lo ^1 lr» 1 mi ^ j^JLl LoS ^j, "' * * ^ J-l-5-> I J '"j" (j-o U LijliUj (j^-Q-> *i! 

^1 l4jjjji. 4_ljl^-ol (_| Jjjj jl l_l « I <"l I iJll I "k I SjjjJI (j-O ^„l^k II ^Jj-Q (j^-1 

(jl ^ ^ja^'JI d .jIU^ ^jj, ^]\ f.\ j ,7,^| ojo^J jl jl) ilL». 

«4_tuLfljl 1 » "ill P^l |JlJ<-S .Ijt <"i inn (j^^v a mi iQ.h i (jl "iL*_S ( j^-o-> i"t yLlI l,i& 

. 4X. j)Js j I jJiilxi 

<((j^JJ (_^jl j^JI O^JLl» :dj 0 ml a llj iuj^JI olnniAlll 

» ^ c p 

JLkJ (j-o 4 fl~i mi n Cijl^ ~> 0 1 1 (j 4 '.J- 1 1 isLLJI "iLlai t(jno Mill (j-o Cjljj (_>^ji!l 
iflLlaJI j .(jMfi «~ill 4jljI>I Sjj) iaUa (_}aS (j-o ■"" < CI 4_j*iJ Loj ^3JI jLA^JI 

i,_^ajSll <jI=>Lj j jj)~?~>-* *-yS* 1 tj^' 'o^j^ll J^tj j ijjIjjiJI 

Sj£-aJ Laijj tSjLLI LS ^j -L^-" <_>^=j^l i^-> ^^ylll SjLLI (j-o ijljj oc-La- 

iJ Jt> (j^JI (j 5jKJI iaLLJI jjl is^a (jl j^l ja'itjj 4 aLLL> (j-o 4 I nio nil! 4x.j^aJ.I 
|3lj) ^> \ 1 1 ij^j^jJI ialiaJI ,j-o (j^aju^j .Ijji. 4jji.l_Lu 1 ■» > U ' ~J?~ (jJjL^'i!! <3 

Jllii (jl ^yaj^ij (jjl niilj i_s"iLk. LoUij 4j^ (j^SUI (jl£ IjLi 

iflj_ > Jaj (jjiJI frLa-jl (J 4_SU=JI aaA ^jjjjj ~ l U>M I Ijji j iiU^JI (j^> iljlj «Lajia 

(j ^jK'n dLi^i 4jj£.j ^UaJI ,j-o li* iJIx. CjI^j^^j ifljlij.1 j^'iH JlftJ j .Lo 

# ^ p t 

Lqjj^j ,4jjI_>-^ ja a <j j ji_xxu I jj i o I <i -> \ (jl i<ift"i-w ^_5^jj (jl Jj 5 ,1 1 1 (j-o-s .(j^jSJI 



tjl *<*i (ii ^iia /Till (jLfi 4_i_»jLaJI LlLujLoj (_£^~J 4 ^ t ( 1 (j " 1 La. <UjLxl LLs^j) Jfl i iii 

4_ij_jjJI L^lsLta j^)- 0 I ■ ii j ^ " i4_ij_jjJI Q^jLfcl o'lll ^_ya a J v.W 4 1 tii I m JajIu 4_d£.j 
2_ilto Ci5^JI JJJ-aJ <il ^| -C?^' U^jL^ ^a-J J £-£LiJLuj "UlfcJ SjL>"» J! 

Sjlj^. 4j3-j J 4j_>lj Jl J 1 o'm I J i ■» ,i iSLLxli ^J-o Sj<j5£ 4_l£^ ^jnn mil 

^-fl-S 4 ilr^ t|3Lj^> *>ll j ~' " Jj *}i 1 ma o I 1 1 <i r. ^1 Jliu j .4 

(jj ilo (j j Jl 4 *i in j ilo <_aJI (2a-> 1 4 ilon H ajji ijjjjtj-tuj ^5 

L$jl jjILi 4jJj-o Sjlj^a. 4ja.jJ Jl (j^-JI J n~i > mj 1OJ1 1 «n Lo lOjJ-S (Jjli-M jj IVill 
g ru^'tm j iSjI^aJI 4js.jJ j jj_>i-!l J£ ^a"'^"' i i i j -i^K N 0 <>o ljrjii£ Jil J j's'i «n 
iSLkJI ^ 4l_v^~.,im l(j mil SLpJI ^J^=-J iJaaII iLli ijjI^aJ! O^l J£ 

iLLLiul IVilo ji-C- (jj^-^ ^ ' ' '"J -4-a.Lj-ci (jji) (jJ SLl=»JI 4-alj"i m*j 4-ij I l-i 1 1 

^ nl^n II 4_>Lg-ill 4_iicj ^LujJlj'^LJ ( _ s -oikaJI oLiLgjJI ^yJk (jljj^l <_SjjJq ^ 

^jjjji, J^JI ^ s-^a. ^1 j ..jpjrtJI Jjjj ^1 j^l dJj (^o jii^lj .^y-a^ill 

.^j^JI pLJI ^JLj j j^l wjl jU.^I Jl 
'•JjLj J^JI Cjj'^^l Cj^II)) (jj^iJ 4 jn*<-s I I ijl^lll i^yAxujj 

oLiLj^j jjjj j-ijj^L oLiIj^ (j I'm inla jijfl flll Ijii (j^j -dJj Oia- Ijl JjLflJL l„\-». 
Jj^jJ (jl^ 4-lq1 a"t 111L1 4 m al-j J^jl '(J^-°3^^ 2^*"*-^ <■»/%*■ 11 frLi^iflJI jaJLc 

.\ A°T iixu ^jiK 

jLli'^l at Jlo ^Li (jjlU 4j^->1l ilUJI JIoj ^jl^JI o^ll J 1 ^ 'jb 
4jLgjJI cajL^ IjLi .^Lajl ^1 Lo ^^liuJI <_)<t\-? II JLoSj ^^illl 4 m* ^'s ij^piuJI 

J^c Q -> ii (_^jJI 1 _j-qJj>JI O ~> ill ^iinn (j-o SjjLflJI j^yjk I o.fl ij^i^flJI ^yjk 4 II 
.4_mjl i nij 4 io ^jn ml J^c ^jlj^JI O^J-ll Sj*! i J"l ■» " 11 jao Jfl I *>p I U»'i II 

^(jxiLuj^l j 4jjLLI |»jijJaj 4»^a.j n^ri i i^i ■» "ill i^yi ,i m^jU.1 JjjjJei'iatl 4_uJ LgjJ 

( _ ) oljA-Slj ■ *l 1 1 ^£j^J\ ,jii ml .'II'ks ^1 "iJJ ^ « ...Iftll ~j 1 « 1 1 Ji" 1 I w 4-tul in-v 

Jjl ^yilj^sl nJJj (j-o _^*i)1j -j-^-lj ilA^*- Caj JjL"" J^-° * * <jj^^ (j' 

I ifl ^ \U'i"i ^ylll 4iijIaJI (jnfl'i i 4-l£ (j^-ll J-t 3 ^-oO^' K tfillijJI (>j1^5 



^ lot (J-c. 4 1*1 1 ^ Sjj-a. ,j-o c-l fl-i."i <nl jJb Jj^g < v H ,^)-o yusLu^JI (J-t j^jljiJI LlLt 

5 -> " 1 1 j»J ill 1" (2>£- 6. < n i ^lnlxo (_j 4_S ^jLx-o jlj"Lol^ ■ 1 1 1 1 1 1 1 5 _/i i 

_>j&l_jiaJI (_^<aJ»j <jl 1^11 ■ uj^Jlj (j-a-jj '"^-tuLs lj-o' dj^-* ^° Laj^ L^aS 
,j-o cjjilLt j^l^iaJI (^nfl'il <l^-il <nn jJjj (jj^JI ij lj^». S.uii JjJLalxo ij ijjLijaiJI 
.LoLo_i J~) -"I " 6, 1 n i jxl 4_i_ij^ Cul^l fl_j-uJ *• II ^j-a tjjj^iJI i_|aL^_i — ( _^j*^l 

(jl ^vilxo JjJj JLlit (j^jJ 4jl .,jj£-ll Jjc- *iL»i uJijjjlII II JLidt (j^jJ (j^Jj 
Jjjj-Lui tJJ^JI ljji> JIa jja-j iiaJLua ■- I oLtjIVtll .-.I --I"" ...I 

J-s-^jj *}J 4Ja I in ii (j^-lj • 4_j-uj Lxo <Lfl_i jJaJ Cj L> j Pi *t 1 1 j ^ **i 1 ^ I 1 
.Lo ^a. (Jl I (j'jI^J (j Lo^I^- cJlj Lo 4_uj£_llj 4jjLjJa£l1I d ,<UII ^jLlftl mlLfl 

Alo i\a Milallj ijiLfljJI jKiSil J_c jj ^jIj L$J (jl^ tjj's II ^jlj-aJI Cj^IIj 

il^juuo jlji*ilj cil i 'iQ-> nil I jjljlil J-ilVilli .^-oLc 2_ixjLjJI (jji-lJ j^i*^l i_a.i.^'ill 

■ O i,J~> II ^_ij*illj j^i fl II (3 S ^.i^ 4_uoj_Uj ^ ■ ■ I jj " I (j K * . I ■» ^~ ^ jl < *_L>aL^_a jl 
^Loy^j j-ojl Jj^j^i Ajj o •n i iii^g jjj I n 1 1 JllLol ,^-0 (_j^jLj"i! CjLtl .i*\ < 

(jA » 1 ^jd l<-| AfiJ^j -clilj (J-C. (^jLi^ tJ_)J^-a.l^ dJ-lljjl (^J^J JjJ*^" ' ■ (J^jLojj^j J ' " I ■ " 

{j\ n~\ q o jlj-i'^ Lljlj fl">Lu»lj j i3 ^ ***• ' 1 ' 'j "j" '—'I fl 'I I 'I l." ' -^"^Nl 

(.(_)jiuaLiJI J .oa II ^a-lj^o j l^i 'il) i'- ' 'II > 



(j^jLflJI (jiJ <4 u ml .Jyjl 5-> II 



J 



* 




* 



1 



iSLkJI j 4jj.HI 4l/i5ll tdJ j£ j ^1" Am! Cj jjJL fix. JS-iu Joojjj 4 u mill Sjjliill 
Sj^Lc i^jjllLuujI 4 i i in") II IjJj j»J ^ ■ —*» P^ii (JS (jl ^kjO fl fi > lr> >"jj Lo£ <4jj^jJI 
-" fl " t j-tl" mi'i )l JLaC.1 'i'iKj <(_£jjlj ^iLj (JaiLujSII (J jjJb is ^jjJ! iillaJ! (jt Jx. 



^JL*JI CjjAi J-^u jliil 
p _ p 

^jja Jj-i I w n 1 1 1 lVi I a i a -v 1 1 ^£^_ij.l ^^jLij • 1 _ > . < '" ' (3^^° ^° ^ ' 1 

i_Lu^aJ^a .J^jljillj d I . j . a 1 1 ^jLa^JJ LiJ-i^Lj 4_ii_i^j pi i^I jrLfl'jl ajjk jlj-sj ll^J 
p M p t w M 

LftlLal.W'l ml ij CAJJ CuijJl (j^iflj ij_a .4 1 1 iimII ij^iajjl £_a 4 a o jjj^J <j' 

p p 

L$J jjjij <jl o^-«-> 4 1 1 ■» <\ ila J_c SjjiqSUj 5j^_jil Sj_>=J.I ji-Laslidl Jjl > si's 

jiK'JLi jlj^l '4 '*«« H CiLi£.ljlll .ixa^ajJI SLiaJI ij lor>- <LLjijlj oLitljj 

.ijj^alll 4iLk!l S^SLs J1 jli (_jjJI Ug\ji JjLHI Jj>~."iHj iiLkllj 4_1jU1 
Q*?K mil ^^j^ J^-J 6jlll 5j1j tUalii IjlfLsl ^ji^l C>l-A£-I>jill jaiAVij 

Sj^alll Jl tljjJI IjjU'.ll aiik J>*JJ .iuj^JI j\ i^lill 4 * ^-Ij-o j 4 i<s Iflll 

^■jLujJIj Jikil tj-^JIj iiikil i^^Jl J^a. I4J 4^.1 uaLI ^u^jSLil 

jj^aJ tiJljJI J n~\0 II ij I '1 mi i lj l_o^ I » 4 il'i'C Lui^i j^jjj-ij ^ i^i^a 

Cj-iI^ I *' " I "' a 4 a ■ /\ ^oj^iJI jSLj /jl ^ajfc ' ■ -^j II ■ ' 1 l*>" 1 1 (jlS^a ■ jLi^p 

p ^ p 

^jjlj CjIjj) Wil LluLluI ^ I m"i (jjJI Cil,-> It-iiz-ill J *\ \ 4_jjjj-^2 (^j^ajjidl fijjk 

4jjJ Jjjij Jjl Jj "il (jl^S > I (] "' " 6_>j^il ^^flJI j»Lma."ijl 4^jj^. ^a ^iiuJ l^t--^ » 

4jic.j t^jLajJIj ^jliil J^Li- (j-a 5^_jjiJI LjJj_>£. c_jil jiiu j .4^_jjiJI ^LujI 

.JjLajJI^a Jjliil j% iAl.fl.aj u *' * *' ^° J^J^* - ^ '^^ (Jj^- 1 tj^ "J^Sj^ ^ > 1 1^1 > 4jLj 
p _ * 

(_jl jj^a-1 »4j 4_uaLiJI 4"nul^ tl a ll~>n Ljl^on ^jl*^ all j^p^aAj i_L»^jlj 

(j^ " > ^>-^-l ji_ujl 4 K ml^ttJ ... cJj ~> "i < "ijj "iljLoILe LojIj ^ a 1 1 t^j^jLi. f-^JJ iS^- 1 i^^Lc 
t p p # p 4 p 

U^JJ u^-°i ^ £.L>^' "'j^' a' '- L ^j' c^Jf^ u^iJ '^l>aJI J-t u' 

a! ,\^» "1 ml J^a IjJ ((jr-i t t I 0 i*~> » I jjj-oj jj^-OJ 9I 

4 mflLua J_j I nj j) 4^ >iJlj 0 ■ —*'H (jlill j^jio-uij (j) t5_)j^vpiJ' O^ 1 ^alUtl 

_ p ^ p _ 

4 inninj (^jj>.jLi. ^(_^ju (_jLi 4^^Lt ^_jl jj^aJ jl^iaLi ■ . ■! •"*' ' i4j 4_uol_rJI 4_uuuJa (j»a^a 



NAY 



■ fcl n mil (j gjnr, nil! ijjjfcUaJI 4^^aJL> jLflAJI &LjjI (^-a_>!l (j-uUL ^1 ^S^oj <*JJLoi 

._i-» i 4jl ^ II 1 iJJji 4_iu"J_iu jl jl^JaLj mi> i (j-°_>JI (j J (J,$-^ (J^ *i^i-o-4 •cH5 J ^ 
OUK II &l<i> (J^J ■4-aj'^l mil jl jl^WI Jj4> U jl_>5)J 4121 Mir, ii^ajj JLlA Jj£-> yl 

.Jys^JI ii_jjua Jl I ^ 

LT^ t>°jJl5 4 n. i itl l i^^aJlj ^ tm'll l ^-5>ll (jLj ^1 tjjajj <jl <±J^-J 

lll2 IjLi ^ " pLul iq 1 1_> \ » 'i Lo ^jitSLlj jjl I't tic. - (5jLc <jjjLSj jj-oI 

L^-j L) I j fl l<~lj fl 1 I Q 1118*1 4-Lulj S>?-^9 ■ Jj* > 1 0_i K 1 4. imu . 1 1j 1-3-»i^o t _^j-»j Ij^i 

^ o mij ^j"iLt| Lojj JilLij .^jjLjjjL) (j^_)^l 4jjj-o ^j^> |*L>I 5J^ic j«h 

JSt5"t<ol jlo V \ > jl .^jjxJ.1 j*iL« jlo iluj \ *\A"\ j] <4S_iK II &jj jlo iluj o VI V 

.JyijJI 4_ujLuI J-C. (^ul-flJ c?^JI 1^-*-^^'' jiJ^' ' <5ii.-vlll CjLj^^JI 

(_£jjj%<~aJI (j^S <LoLqj JJ^JLi LfljLuj ^uaj-o La^ 4_tuljjJI Sj^» ^-Sj- 0 
^ii^ll J-^I^JI ij -4_ojIjjJI 3_>a^a. 4ui O^-jj ^jJl ^'i ill Jys JJ^ II 3^^' J^^» u' 
(_gj)~l mrt ^Lfljj"iJ1j ^yiijJLjIj J^jlaJI iaj)l-l-> I Lcjjul JJ^I J*S Ml > ^y^ijH J-C JJ^J 

^IjiJI ySl i^ljiJI ij 4 i j » o ^ Ua'. i^'l ijjj^a jjLa-o 43^ dllA >J^fciJI 
4i*ilii L^j SJaj ^ J-t £l jiJI j 2Uo\1lj .jL»_>1 I^l <J1_^.I 4j 

jLliJ J^. jjU^II iJjiiJI j^l Aolalxuj .Frame of Reference 0 o..mj jLo! 
L ji A j ^Ij ',_ r «-=«- ^il jUa)ll (t^yi J£ c>ul-flf l()jlr ^pJI i^uUl ikii]|) iiljj 

j<T ^ j| | _^J^_jLi t_yii-ij jl ^jjjI Mi l's i l*S l i^j ^jjLijL) \ *»*n1 a i K Jj^S-j (j' 

^ » a 11 JiaJI Jfi'n i j .L°u^a_c t-i iiij ^jTla. jl ^j u n mi . I 1 j^J-o Uj^* (j' (j*^ " 'jj^j"^! 
JLtaSlLj <LiLull Cumi Ijl U Lukjlj J^i l-^" 3 ' J-^ Jjl^ "11 ^J-^'iMill 

.CjL^-jJJI jl Cjl JrLojJjiJt jl 



l( ^ju*.^>ll jlla^U 4_i_u±ill_i 4^jjaJI (JxjLlS {f \ e\ > jjg jLIa! J^. jlj^Lxi^l 

4 i in ,i * >-> ' ■> -"^ ^1 it .(j-ojJI jj^aj ^ ni~». jjLqwq 4_l£li^ JJ, > 1 

ijjJL^.jll jLLa^ll J^. 4 \\n j II ^ 1 5 1 1 J^" •»"> LoJjJ '0^-*-° i_y JL ^'J J1 J*"W 

itU j (_soJJ^ J-C ^j-I^J *' j " I" (_^l ^liLoi .l^j^aJLo (jj^J LoJj 4 mfl'i jLWI (j^ 

4 » ...'ill < '(j^j^l J-^ ijjlj 4 Uo'i 4 < ni'ilLi lj a AH£.j^u ij^a£j olj-w^l ~^ o 

e pJl) (_>i5j^l ^Sl itLuJI j Jj_a IV* • * it juii ■'lj-" ■ jinl'tll lo4> ^jli (jiio nil! 
^j"" -"H 4 . ...'.Il . icLuJI ij Jjja IV' * • it jujj .'lj -*"**■ (j_usJlJI Ifl lie. (jiiK < 
<jj£-> »li ^yajill Pi ml 4 i ni'ilL icLuJI ij J-ua \ • • • itj^oij j-SLuuj ^JjL^J 
titLuJI ij Jjja "V"V * * * j\ t( jnft»ill 4 » ni'ilL icLuJI ij Jjja 1A • • • ic-j"-uJ I^sLulo 
<A=fc^o 4_oi!S jjjk itj-aJI ^ .4^^aJJ i null 6La-J^I J-C J * "i ia-"JJ it j^u j] 
£-S_o-a J-C- Lubjl J rn t i in (jnn mil 4 i ni'ilL ic.j%ujl aI - "Ij J II £_-».lj) 

lj <jj^-> ^ (3 " lC > <J "° "' ■ N U^J 'L^J^*-* J^»- (_ »;' '"'^ ubj^li Lfcjlj-o lj 

4(_^jji.l 4_&iS Luajl LgJ 6j^-oJJ 4 < mmILi ^jjLu^JI it j^jjj 4 » hi'iILi 4^jj-». 

iZjl "II 4_< ni'ilL 45^*. j I (3 mflt 6>-J.lj 
jjl -» n 4 S wnt I ^ 1 5 H JSj .4 nnn'v 4_oi2 4j it j-uJIj jjLaJ.1 ^ J^-S Ij^Aj 

<45^aJI iiaLIaj 44^^aJI 4_lq^ :(T J-">a ^ '^'^ ^ (jjii (jl ^ i^^r-"J 

.JlilJ.1 J i_> in J_c j- 1 ^ 3 ^' iiLlaj 
itj-oJI La (Jl in i (jl Jj 5 ■» 1 1 (j-o i^iLiil ^ojJIj "II (Jjj^jj k_Li_^Aj i»jj Jy 1 
(jim mil 4 < ni'ilL I q'cj^u (jnilj — ^1 i^a II i_J*^-i». La j'if. j^j^sj'JJ 4 >fl i5-\ II 

iLlli £-=*J* 4 US't it j-aJI a04> (JxjLtS ■ .IU".j jlUtl ^IjiiJ 4 I ni'ilL Jj 6>-J.I jl 

- - fr fc 

(*J? ' Ja^ujlLI ^Jbj-clLI 4 U /» 4 Uo'i jji.| jjjj oLa.ljRi^l J^»-lj .^lUU ^IjiJI lj 
4 h mSlI 604> ,jl J^' j 4jjIj ^J->*>ll ^' J-^ <_LJ -iJ' La (J^-lj liljliJI 

: f-fc^r- 4 =*-*-°3 Jf^^-J o^J-^P-^J^J (jxi jfljl l nj L$j jvlikl LJ lll 4 K ml L 

t P C- f c- fr 

(2>a <Gl jjJjJLw j^l Skj *? p o K j»l (jojuuiJI j»l j>j*VJl j»l ''lj^"" LJ lll i^j^l ^ 

dj^aJij Ciil^ Ijl La i^J^I J-C ijJ^J (j-o g>")Tl iii'i ,jl Jj->" mil 

• oSjfl-fc ^ila-o ant 
/j_o ^ in~fc -mj i^Llia ij '*lj->-" 4 *> i a , .. ^jjl^ lj| 4jl ^JJ j ll ilLa. jLujI S£j 

'C^jL"^' Ji-uol 4 na mi l ^Umj jJaJ_>Jj Sj^iLxa Ufl mMi.i< 4 *tjfl mi l <_£jLuj 
IsjL j US in 1 ^ ~ ^ ° ^yial mil J-C i^jA qa>l Mini! 4 » ni'ilL ijiJj ,4'na mil J^. ^jA 



^Lo*i!l Jl 4j$j_a. J-C \~\<i\ -k i a hi-> llj .4_ua : jjLuo 4?£j^. j ^ in \ m jjj — p tfl" inn 
jJ&S jl iii o tlLlj J^C j^" ' j I . U.^ I ^j^jj^l 6 1 1 "i I t^-n ... .j I ■. ^ d I /n ^ " A \ .a ...II j^l 
^Um J-C U5 in t a <n-> H Jlj Lo diJj j^a jJLjj .[jlaLiiJI i»jjJI -lie ^j-S^-o 

Jl p, ni^ 1 1 JjJtxi (jnfl'i > j-a-uajj dj -> " Cxllj Lo 4 'n a mil iS^vuLvo 4 'n a mil 

^ /J J j ~> 4\.o ,.,U OjI^ JjJ> l^jji-* ,jl 4 \ to ...II J_c. SjLajJI ^ >t~i"mn j^jjj .^.Le^ll 
d\ >n ,,,H J^c /jl£J,l (_>uiu (J Uo ,,. . dSi >4iaj)fl iii fljjl * II •> >°lj " fljjl 

Jjjj ' I " >*■<* Ua a J^LluJI^s, 4j_iiLxuJ1 (jAJ 4_u-u±j 4?£j-i. dLlii ^jl 6jl ~> ill djJ-^J 

J fl"< » i jl 4_>j) a w\ 1 1 ^j-a 4j|j *' ^ *"'" ■" H (jl ^j^aJjS i in Lx-lloj .,_L>.LuiJI J "fc 1 

4.L3 jjULa. .A^-J Jj^Lij .dj~>"ij fjiz\Jul\j L$jl£-o j 4_*_)U 4 jjfl mil <jl 

4 Vv I ■ 'Ij " > a j \ 1 1 (J^j 4jjIj ( _)<3j'^!I ^j^aSj (jl i_i » i<"i 1 1 (j-a ( O^J?*^ ■' "J^J^ 

p . ^ i 

.4x.jvu (_$Lij dj*>~i t (_^jJI Lo J^. (jjfcjo j»J 4jl_i i_s^!x.l 
j_c — ZZjzA] Jjil u>iLi — ^IjJI j>^JI u^Ls ijj 

l.fl.na,«j 4j_>Ij 4x.^\jjli dj ~> "i"tj 4 1 1 ~». j-a (^j-^-^!l tLvi^ll J^fi 4^^ai)L) JjJ-*Jj LciiS 4jl 

4 i » "^^>i I ^io'^ll t j-° (S ' 1 J "' "'^ o-°3 .4^al's~i o ^jj)5Lj^ < » Jl 4 i m i ILi 
.(jjj^>-*i!l (j-a ^^r-"' u^ -1 ^ cs'j i3^k ^ ^1 ipall j £y tfi m ilLa. (j "bLiLfi (j^- 1 

4x.^vijLi >1 1 A m~> I Li 

^ ' -i-'ll > 4j_>Lj 4x.^vijLi 4 mfl'i .»lj-s." » 'j^-l ^ » "^-^)-0 jLLi'^1 4 i in'ilLi 4 fl I* ?> n 4jL>l!i 

H ^ # 

jj 4 '» ■o ...II Sj^^a ij jJkj 4X.I mil (J "V • it ^/viJLi 6j£ i_L>-j i_sj5 lj| .^l!in.fl 

4j_ii_uJJ 4 i .n'lll-ii isl -w" ifcLuJI Jl 'J.ia V • it ^ajj dj -> " ^jZLlI i^aill 6l ^."il 

6 jiJLs Ui^ ^11 4 i in*ilL> j i,jj-jj| al ^" 4X.Llu / 'J-iji "V • it ^vjjli SjiJI dj ^ "i 
4_o^La^o ^ I i^jL=JI) 4 ' — j I i_jl_i£. .j^iJI aI -s,~ 4X.I_lu I '^Lwo *\ * 4x.^\jjli 

4_jja.j_ys dLlA jjl^ !j[ dilj jj-a jS^lj .4x.^oJI jui'i ) L^j^Jj SjiJI Jjl^I jy" hi (^- j jJI 
4 i iii'iIL> 6jiJI 4x.jvu ^jjiLtuS t t-n-> oil 4 i in') IL> 4X.Luj/'iLwo *\ • 4x.^\jjli Ls^Ou j\Jol! 
4X. ^vjjli i'Ij-s." SjiJI JjiH £_iiaj_t±ij "J •i^jj^ ii< ilLa- ij UJ)*^"^? ijfl 4jja.^aj^U 

.4^ ^ 5JL=. j ,„o' t ^j^l ^ 4X.LMJ / *\ • 

4j^ajL5 4_uaLi.j t^jJ j )\l 4^_)jaJI (^jl^ai I Q \9 ^jJajj t.;-^' 4 1 1 ~>. I jJo*i!l 

jlz£\ 6Jji (j_aSj Lojj .4jjts>.jll ^IjJI jJi^iSH jb\ Ifljlf. (jIUjj <4-»j-> i^i (Jjill 



■lie (j^J 4 l l null I jVCj^. i ,jl 4 t mllb \q in* i <^_>=». 5-1 L^=»- ij d.) -»-^ jll 

j ic Llu / ^Lus 2 • ic^iu pi »"< i i ' I j a "■ " 5 j I i 1 1 1 $ • i _5-^'- 1 j J u3 a "J-i ^>^l ^ 1 1- j-o 
jUo^!l I in t I fllfj^-u <_^o hj\ I mil ^ l-i u L'm 6jL> mjl Julia SLaJ 6jl i mil 

4_Li.njJLi) SL^_s & jl "'" 5jl > ...II Ji*.lj ^1 ■ '"^1 Ij j c^jl ..." <v j| ^^jlj jj i^i "J-i 
"i! j ^Lo^l jjuLLI £ (jnl^ > jiLJ.Ij .5ji ml jjjj i _ 5 j-=- t in I J 

.^oLo^l £jl > ...II ^l^^ f 1 ' ^ ' 13 ' J (jj'S mil ilLa. ,^0 ^jl m"l > in JjLo^l jil^)"^ -^"J- 1 

lJ j»^.j1I jU=>*i\ IJiA ij (jjjjoJ J^l jj^LUl) ^liJI jj ma II J>>U I'lj'i'il jiJj 

JjjJ I 1 •»_--- j_Q IjUal ^ a-m 1 lJJ jjj (<Lllc 5^5 (_jl ^1, ^-~>"l nil £jLluJ jiLJ.1 

-^j jUol LlJ ^IjjaJI ^^^il jUo)!lj .^lj 

dij (jl^ Ijl i^ilj jj.^i ^1 iijua-jll oljLL)!! Ja^j Lo lllLc t oLI m~. II 

T'l '"I '° II Jii 'tj-oj-llj (jlS-ll (jJjLflJ d '"I*' ' 'II oLfl^ II O i^. 

ic jvui .pLml II frlj-^-J uc ji.A=JIxuil LS -)L^.^ > il jLWI J-t j 1 3 as (^j^j ^jjJI 

Jjl Jfl"^ U Jjjai (4'ijfl mil A im'ilL ^l!Lo j) J/jlo ^_x^ j^o jUa)! 4_im'illj 

,4_i^^_^aLl 4 1 1 1 1 i ILi 4 i-oLliJ 4 < (_jl jl il ^"ir^a: 

Cj^-lLsL-o ( _ s -o-uij 4 a n ulil m^ II & JiA Jl* f-lj-^-[ Jl a"i-^I J ■« a ~ ^yjJI O^-lLxIlj 
^ *M ((pi ^ K I )) ^ n nu (_JjJI (JJJ^^I^JI (^Ij^l ij (_s- 1 * Jj > 1 1 Q*j jL^-iaj .(Jj"> <ll 

OlCj'-UJ Jjl ~> f> l_>l 111^ I i^A-«-0 ^ 1 l3 4jXlLflJ>l 4XjnoJlj jjLiJ.1 ^ ^> Ml \ 



La-Li (_yj.il 1 1 111 (Jjl l o'C .(^j-oJ^JI I iAmI Jj aJLlt Cj"i!-lLjua o i ^"'"\J 1 1 g *' ' ' Laj-S 4nnn 

(.JJU 

J-Cj isliaj 4^j^»JI isliaj 3£j^»JI <U-o^j ic jNiJIj £f>J>' :4 flh-^t n 4_ui^k>a 

c-Ljjjj ^^ii .Constant invariant S^Jclo^ ^ m 5 11 £>jjj> ( _ s -q-<^ •- 

4'l~> mil J S_jillj ^jl null J 4 1"^ II -.^6, iLlUI |»_lSJ1 0.ilJ> Jj-0 Jx. 4-lj^l Jp^jj 

iaLLJI j j^^lj 5jl>aJI i^-jjj (J s jU1) i>jJaiLi iiLuiilj d^jJIj 4_i_>^£JI 

i_)L»,i.L->- j ij^-*- 0 ^5->-=>->^ jUa^ 4_i^ujJL) p iS II dill (_>uL>Jb 'Q-^ II ij JjjiJIj 

^jl II pj5 II ^,Ls 4_i mllll J^aJjJI Cji jj.l-^" miL »>i.T jLU ij Ig ftji 

^y^J.1 jLU)!l j ^1 c^ui IjLs .JjSlI (^^J.! jLU^I ^ ^ cSJ 1 -"^ 

.JjSlI ^^JUa.jJ.1 jLL^JLI ULj 4_ajl5ll -»j5 II LoLqj ^gjl mi mi 4 Lg->Ln.L-w ^ "^Aj ^l^JI 
^^a."^l ^yJk li jjJ1 4^j^> II JjJ^JJ «p tall SjA-xlil LkJj^j CjLxoiJI mil ^^J^-l 

■LyisLj^JI Sj^^oJI <^l L? l« : i ljjS>j .^.1 Jl ^^J^..^ ^Ij jJ-lo! jliaj ^ jr\-*JJ 
tLflj ^^jliLi ^>i1 jji^iflll jb\ JSJ LfrWU ^yi 4£j~> II JP^JJ t>jl_jiLj 

ixo£ jl j^^JLi i4jjca.jj.l ^lUI j^uaill jb\ J£ j 4_mij 4iUaJI 

^^LLflJ d wii'iIL JILLjj .iilLkll AjL-X^ji I j i tfi-^'wn 4jKII 4iLLaJI 

ft t ^ 

.4i±LLil jj-^all ^ial j iiHi_e 4-iKJI 4^ ^aJI ixo£ ^1 ^ 

4JL)IjJI ^ Hj ^ ■ ■ mjJI j_u^iljl d '''11-4 ■ I ■ II ^ II i » » tl 4 \ o in" II Ci ill AflJ 

r- "'^j' 1 Lo^ 4fljj2> U 4jjca.jil ^IjJI jlal dj^j^lllj CjIS'^LaJIj 

JjLojJI -laaLLo Jx. LoLcj 4_tiul_uj| 4ij_ h loj J j)-k"J I O^JJ-aj Cj a jji j »" .^!l 

t fl 4 t , ■« % I \ % t , d \ \ j q 1 1 ?s . \ 4 U» \ 1^ * ^ < I j " I *n «■ xn" t 4^ LlesJ I -j ^ 0 rt 

4_i1qjl)I I y> I iijLLI LjliLflj (jGjjJajJI ij^iLgJ S .^jlj\<~ll jLalll cjKJu 



,l£il 

jjjiij 4_ijlj 6j-o OjIjI 4 i imlol j il < \5^>Q < > N 4jj l-Vill Ojjl-i > (jl J-Xjj 

iJLj-A (_yu-»J 4j| t*« l*C .'.K .1 Lis^j .j-a^l (j^ I -j 3^ " ^ <3 c^J^ it^uj 

J^. jjlUU L>ita JL ((LLxilji) ^j^l cajI^ Ijl U jjja'il iijj^aJi iLi^ 

ojla ill (j^i Ijjc 4 ' "■ "Jjfl^ ^ 4j^Jij C)% jrLal i4 \ ~< 1 *C 1 n ijj^Jj j^)- 0 cU"^l 

i>4 .0 lln 4^jja. j ' t I LaJIjj^I n i (jJ-ll 

^ ilil <6jLLI 4_l1j ^k(j ol Lui-il 4^L& 4 1 ..f iUI\i "JjO^* M 4jj tVtll^ 
4 i in 1 lol *i i» t l^g 4 > 'jfl^ II (j^i ^ u^il^a 4_tLsLi/s jj 1 1 i^A-"^! ^ I i/*>(1 II 

<LsL&. th^JI j^j^-i LoAa£ d ."I" -iJ <jl 4 i^L^. 4 a j^i 1 in j-ol 4jl 

(_^j_>^JI ^Ki^ll ^otSJL uJ^ju S_>aU=> jf>l=> i *JjL> <3 ^Ll^JI ij La£ 
kiMAj U^lc j! _>i>L> Jlo ( _yij'iLll (>o 4,U5 t ^li |jLs .Turboelectric effect 

ji m.i 4jLs aj-^ll (j^i Sjl-2>./i,i j-Uuju ^jl 4_laJ i_ilabL) ^jl bLi^jia l^-*-^ 1 4-tujilLi 

I fl I »*t 1^-— -S ) jl c J ■ X 1 1 J^o .-^^j jl 4jlS_^ ^» n in 1 ' < »o— - 

P-l_i_>^ aIjj 4-». |T> 1 1 (] '< o JjJaJIj CjIv^-jIjJI .(jiu'iLlI jAi il I i's'i illml 

( ^ JJ^I jj-o Lflj^J^o yGlill Ijji Jjl^ .ULo JJ^I ^jl o iii~». .'IK'^I 4 Till^ul 

4 fiid i J^jl <^yjLj^jjJI ^-i J ml >fl II ^jm ill U ^j^Jo ^jC 4jju 4jl n"\ in^ jj^-flJI 

w^l i^j II 4_tti!^J 

p «n— i. ^ l~ (j^l 4 1 ij^ II d *i ,Ti 1 1 J I o* '1 1 ^j^Jo d '"I" "'^1 ^1 'Jfl^ II ■iJ.^JJ 

"j Q*Z 1 1 pi >^t i"ill ^j-Q ilJLxA jl J_C . a j » 1 1 1 jij "1 flj) II jjj^jj . j-^.1 |\ in^. J I 

4_j_i.^JJ . ~il *i-v ~-ll ,_J ■ ^-s a j^j^-oJJ (j-o_J '( — ) ijJLuj ("I") 4-l^ays o 111 1 L<u&Ia^I 

^iLiljj i4_i_i.^J.I "'l*'-^ "ill 4_i_i.^J.I "il'i^ _^iLiAj 1 ^y£- I j ■ » 1 5_JLujJIj 

4jJLuJI Cil Aillj 4^a.jil .-.l'»-v .^.H tijJLJI r-l''^ -"II J-o 4-JLJI Cil'i-> mil 

1T1II lA-i Sj-u i_il m-> I 4 i i^iLijJI 4jjLaJ,l ^ n iimj .^jj^^jl I o j 1 o j£L i_ii.^->"t 

Lij^Jo SjiJI ,_i hiLiIj :4jjjLiJJ ^JLLjlII (J^ajLflJI 4 1 mi i ^^jjLflJI liAj i|»_aJ^a^ ^J^ajLSj 

j)\ j\jiOn^ I 1 ^ *i ■ ' 4-il m 1 1 I ' -"^ f , . ...I *i~ ij 1^ ^j^a Jo^L^ ^-o 

« ~ - — p - 

Mill 6j)5 II -^k II 4 j I l<->1lj .CI ^JSjJLl I Q ' W j I , n 1 4 1 ij Q<C 4*<~k Ml (_^l 4_i^ 

jiJj mil (Iaj 4il mil r j u-iMiLilll cajIj k if = kQq/r 2 ^ Q, q 

4*l~> HI ^ ft |IM <6A^I^ 4 '* ' ' " 4 \ »f I . X /« 'v-v "ill L Jfi Jj| I inj^'l J"V^ 

Ci->~t £j\ n 1 m~> II 4_lLi oLi^Jij (_^ii:>.J ^ u^^sJL 4j J^J- 1 (S~^ U3-P^^ 



NAA 



jiJ cj! n\ 11 ajji (Jj-o tl iA» il s o 1" ^ (jljJj L&jIjJLo ■ *»•*■ ■"■ lJIIa jl ii^jjJI 

(.^Ull J .^all cE >=JI 4-ILaJI j JJLJ Ld_ik. i—S^JtUI jkjj 

4jJ| j Lil I JIJ^jJI (_uiiLj till j Jl d\^ (j-o 5 j-SJI J°"'" ' a j^uij "il 4jLi 

^1 mi ■Oil ji-ojj ■ a :4_ilL*J| 3 . .*)! - II Jjj_ajj (J^jLflj (^l*-" ^ oJIjJI J .-^all ,j 
(jiLS_jj JIJjjJI Ijjk) ^(jAxjJI 1 0 1 n \ Jji ^jl Jj->JJ (_JL=»J I t\ i^iqH j^JU (jl ^_ya 
jjlaJI ^Jja^j (.^Llll JjuaiJI (j La Jj*. Jl J . .^a" , j tji/iall Ijjfc (j Jjlj LcLii 

^ kt") jjl ,J ila II 4jx. v_Sjjlj Jjv^ ' J*^ '*'^ J'J-^" j-° J-oLxjU 

4'i^ mi Jjt 5_j5 ijj^^^ iii^i, Jjjj L$j ^yjJI JjLujJLs »ilUJI 6jjk (j .LLuil iiLoll 

■uttU^-" JL^ll <j-°-"" <5>^ 
JLfljj .<jj_^£JI oUn, aJI 4»_-.U Ji-lj J 4^j(3< II o*i!LJ.I <jl JUL 

^jjfc £ .£ J-aj-IL> 4jJJ, jl <7u 1L3J" -1 '-^ " ^yJ^^ JL^o L$J ^ <jj_^£J1 4*i^ mil 
L&jljjLo "ill <£I_>£lII 6>J^ ifllaxa Jji jlaj j (V J.^aH £-=Jj) ^^J-* 

J*\ mi ^JaJUj 4 - -jfl< H 4''^ .7.11 dJLJJ JJLj jlj I aK JSI gii^i 

.(<jj>_mJI 4 lapjJI ^igj) 6j^_>-a 4-^j^*s ■", ^y-ijfl^ JUk^iJJ I .< tn.i lo 7i *j .1.1 n~\ 
(j^j m*jl »_jjLftj (_$>Xa Jl£ Jl ->. 1 1 jlaio 1 \ n" » t j « Jl ^ 1 1 6LiJil m*jl JfLojj 

^^^i <J^_iilL ^> Lo^ nsjiol 1 i . ^"> JiA» 44^.^1 ji^ij^l 

JL^J.1 4^lS (J I 4 *i i . - 4 *i -v ".II 5j 1 » 1 Lajjx: J »"> i"i ^ 4 i~ill J^-a v_j_>iJL 

yGLlJI ^jLi ^l_>iJI ^_ya 4 n ^ 4 a k'. ^ ^ 4 » ij j< ,-, I \^ ■* Jj£. Q J-%.1 Ijlj 

Cajjj .vectorially Sj ^all ijj^^JI o^UJ.1 » .-.i<n-s_i 4jj_^J| o^U-^JJ jUl 

(_gjl <i "ill 4_jJ I mllj 4 i^-jll oli^t mil ^ jjj gijLiJI ^yj^^JI JLaJ.1 N -"\ JS-u> 

.4^.^11 Cj\ \i -7,1 1 (> ,> 2^LJI (^^^Jl JLaJ.1 _^Jaj J^-ij .jljill 

4 i^. ,-,l">-w ,n ( ^ >J o ^-"^3 La a ic gujLllI II JLiJ.1 JS-u> jo ^ *j 

4aU',ll J| o (5>=>.l 4 1-» mi dlla> Jljj ^L^ Ijl .iLLilo 4jJLujj 

d \ -v .t. 1 1 ajji ■»"'"■ 1V1 j*if '^j.'jQ*^ Jl ^ " 4_lS (_5^jl (_^jJI ^|_>iJI (^jja 

d i a ^ 1 1 .-.^1 ^ 1 1 aI ^ "I i5j^=».j1I -~.ll <jla^J.1 cji!L»J.I j_o i_j^Luj SjjU 

JUJ.I jLitl 4^ojj .(iJLJI 4',^ .7.11 ^uj^LhII aUJI^I jj '4at>.jj» 4,\,^i7i,I 4 winlL) 

4-Uj(j^ 11 . ~ ■ I *« .7.11 dfj a-n, a d U ...Ij . 4jjJ_ll I (^jiJI v_)Lui^J SjJjLo 4jLl^la 




0 




(-0 (-*) 

ol'ii, inllj 4_L=>- /iill l _ ) ^iLjj oLo v iLx. J!Laj Jl -w II J M : \ -1 J^_i 

(>_>) iJj^J 1 - 0 ^-^J- 3 '"' (l) • L y^_>^-I' Jl ~w 1 1 (JlLaj - J mSl! olj iaj U -> 1 1 j i<jJLimJI 
, — j ~f" "'I uu ^j-o ^I^JI ^j) 4 ijl luj a + C ' I i ■"' ( ^) d t jl ..." * — t -f- ,-,1 

qLoL^'miI 4j ^yj^^Jl (_J 1 — ■ 1 1 ^jQBin ^ Ls I 5 jl »i > La^J 4jl d "'^ J-C 

.LLa£. ^ii^l 

4 \ iii>ULlj>J.l olyGljJIj .4_ajjjLll "Cuij^l Ha 4_i m ,< lolli.ll CjlyGljJI Cii_>C- jij 
e-Laxul 4 < nnUI'ii tl Cjl'i^k nil I ■"■ ■ Ui- 1 jljj 'tj-^ ^ "jG*^ ^ v2jI./uIjJI 4 ,i inTi 

4jJLqjIi . ^ tl al . k ll *. ^ d t ... * 1^1 j 4 f\ . _ .1 al ^ ^ "'".J i II O Lla^ jJ \ 

4jj*.Lj ^jliail) <L±ijjj>. i_jliailj ( Jl n Mill 4_L=»-lj ■ .lUol ^auxlj Ll^-S! I ■ <j) 

LJ I^. JiSlI J^-) J_f»" mil Jy> 4_jl *i!l .4 iniilolLLa ■-■")! I a " Liijl (JLaj&j (■ -j''-^ II 
L>j'm < s< 4-u ji^ II ^jUaJaSlI jjt 4-JUmiII ^jLkjlSlI (j\>JI 
J^"j -C5>=*^' 6^ I "(3"'° ^jJL^JIj ^j^^il CjI'i-. mil J.^ifll 4j<Loll ifljjUl 




(-0 




(t) 



. U K « « i . * . ^ — ^ .I'll mil JjX j^-J^^-^* 1 (J 



t PC 

. 4 ' 'jQ^ ^ ^ 4 *> #?< 1 1 

Ijl .Y-1 J^All 

JLJ.U (dL- J-iU. ^ ^^Jl cM 1 ^L. &m l^*^ 1 

.((l)Y-"V J*C mi) i. 'J I mil J^a- (^_>jlj J^-i JlC. J) m'l (j <La.j)"iwii i_i^.Lioll 

4 » <Lw)~» ion 4_i_ij^S CjIjLlj J^^j J^o ^luj 4 i mt 1^ 1 "i i H CjLajLaJLs <^^oJl)I ^JlC 
4^_>-a. ,jl Jj-*j d UAuJallxll oL^jL^JI '_>-^ ^ *f •» - 1 ' j 4 ''j-- Hj 4_>j jJI 4 .*C . *l . \ll 
•^'j) rt _JJi> i (] ■ " ° *' 4 . ... i m *i 4 H ^jlj^jliJI J^^j u|-* j*^ 4-ljj^ II qI i-> 

■ 4_uj fl^ II Cjlla ilill d ' i •■■*' 5^_>-a- Jais d . ... . Ul '. 1 1 1 CjIj-^-jLaJI i_iilsjjj i in ) 





(v) 



0 



ollaJuJI jl Sjjiil oljLlil 4 winU'>»U c^U Jl vectorially ^n-y\\ J^aU. 

.4*^1 

.(jjda.ljio jjLjj^j 

iSjiUI < 'I I t in (j| (JjjS^jJI jiiJj " ^ ^jjj^l 4_u_^£^ ^ "«••>■ "■ Jx 6_j5 

JjJ-J J La. c-LuClS jaX Sj^lj ui aJ^dLOj)) 4 ' fl l£ I ^tjialj mfl" J-^_J-> <Gl "ill 

(j^ollll Jinflll j I tr\A JIJ) mil la* (jtiil't^nij) 4^ j ~t "> n in J-C 6^9 

i<Lxij^Ll\ £jiV*S\ Jj-a .2j...jUI\itl 1 1 jjLa £-Sl>ll .^jill — ~ I Sa^iu 
SjiJI ^1 ,n->. j .4j„ijUI'iill ^lunSllj d^LuSLI 4j..ijUl'iill o^UJ.1 <jc ,.i^<ll 

<£. j^u Jx. I .njl Jj Ufl i 4<j^"t I 4 i"> mllj ^imULUlLI JUJ.I jljfl n Jx. ilLaJI 60ik 
^njULij-ll JLaJ.1 ^J-o J£ Jx. SjJja£. Sjillj .6UkJ^llj 4£.juJI iloj^Lo li^jjaJI 

.^Al 4 i"> All aUJSlj (^-uaSlI 




Cil(j -y~\n - I J£_jJ1 (j p^j "'^llj -<?i E,B i>j <i^L&J) i^rtJ-i iij-o iiiA J^. JS_i : 1 -~V JS_i 

Kenneth W. Fordd, Basic ^ ^j^al> .^1 ^ S^byll oU"^L»JI Jl«3 l$j£J vectors 

.Physics, N. Y. John Wiley & Sons 1968 

4\\ mill Cjl^jLlll ^Li j%JI jLfc J n~\xl ^ojjja LliJ. I JLaJL) SJjjJ.1 S^iJl 
d Li J)_LflJ Li I i^i il (_^J^-i j d " IUI1 ^ II ia^jus 4_ijl^oLi clUj ^ n iii \j .1 iAi il Sj^^.^o 
J,o"m" S^iUlj jUa^l JLt <C j^ui\ Cjjl£ Ijl ijllll (jASLilJI Jl 

3j ■> fii'il liij (j^Jj •(j JL: ?-^' J^ 3 )" J 1 ^ J tjj (jl J 4£. juA\ <jj| i<£.j%JI JLt 

c^UJIj i^^JI ol\-> .nil C^? iS^LsJI _>L*J^ lUl ^^ o JSLAJI JlaJ 

alt ilJiiil <Lo5 jit d i ....Ul '.i 1 1 Hj d > ...«UI\i H .^.l".-^ .7.11 'd . .j j< II 

(J| ^ cfl '"I I J^iJ •£ i^ J ^ u^* 5 " u^J^' lij <? j->°J^ ^ J' 1 ?" 

|%0 mil ji_iluj .(I In "'1^ (jj)*^"* » jl) d . j< II i"i II « i I in > Luj^ ^iL^s ,jl 

.Sjya.^e C^J^I "^L^ ^1 J-t 5_ji J'^f^' i_y^>$^-" JL?J,I u' Ji * 

.JjLflJL ^ JL^-o cJl *><>» jj^SjLuii d » 'j 4W 1*1 ^1 Jlc 5_j5 ^1 cJj-i lj! 

JU>J> (^^iJI jLilJl) 4^ >=>jil ii^fLlI 4't-> .mIL iajjjJ 4^1 JI V ■> ...<l jaJLi 
J-C S^jj JjJJ (_g-u,_i t-> LjJ>J> 1 JLa_ll jjl JI mmC 1 mil Lol .B ( _ s ojjJaljjLa 

it\ \ .Sj^j^.^o ^jj^Z 4^j -k "i n 4jj^g^ 4\~k i"i 
.iljllll 4\~» mil ^gint-tllill 
La^j iJS J-Cj .iljlilJI 4\~> .tiJI JLt 5^5 Jj-JJ ^A-ij-t-l (_giul^llxil JLa_ll 

jj ^Li Sji ^ ^ '.'j fl^ ^ 4'i^> mil j« ml cJa j i> _ r fi-s ^ ■» j -"II > ^U~i i Lui Ljj^ j 
(^iKj jl) o^»4 (^..uUHLlI JL=JkU jil^JI ij ljS-a>j .^^djS J*?- * ^ 

ifl'iLjiJIj .J3,£" La o ...II 4 U ml £-"V J*s mil gi in j^o Ijjij .Lu^^^S Nil •>• « 

■ 4 i mi i ULvfl-a o"i)Li_o Jji^-i t— SjH-" ^-*^>l ^j.'jfl^ ^ JL^-ll 'd ^ | i^i i| d .1 il 



4 ft n 1 i 4*i mil Cjli'^L»-li 4mii UtjJm Jjg?V H 4ga.jJj'i < C~ilt CiLeloakJ tuSlI ^iiiATl 
ijljrvl,.,^ 4jjj$£JI 0*^UJ.t |*1 jAI^il jliall ^ t^loi .ffrJ)l\ 5,1a .,..1 jj M JSLiJI 
^J~>" m" LaS .(jjj3.ftj.ftH Jl ifl"> ii.ii jl-^- J-t Sjj-ua ^Joaj ^^iJ oLjjJ^J^H ^j^o 
Cjtj-uijJLLiJLej C/ii-ij-o (jjjSj ij ^yjj^SJI jLuJI (jjt 4^>JiLil! < U .. f,i, i jW i li . » l,l cNlaJ.) 
CjtjJji.lj oljjJjit (3 J-aJkH j^lit SjaxiLu^l 5jJ^H is^jjJalliil SjiJIj .iij^S-a 

u-xll 5£j^jil 5jjj^£JI cilw imII Jx. A±MiA^\lkX\ (^jill ^dk'suCij <5jjj^JI 

Cj^I -n o Jjla. J-*" 0 -^? .(jjJjfljij.H CjLliiLui jjLt Sjj n-JI Jjj'sj I ,jjj^SJ^!l pi * ill jLl u.0 
,4->jj^^J1 Cj'iijja-aJJ ^oLoj*:)! JajlJI 4_ijjjjJaLiiil O^La-ti Jjjjia (jc 5jjj^JS 

J La.jjjj\,~t Hj jSLjlaJl jjJoj (J ^IjLaJV^!! ,jj5 CjLjjfcLa^l dJj J£ OJ wa,"i o5J 

5j^i*Jt jJiiJI 5^>,j jyj jsSh J-e) oljb^l j> 1 jjl^ ,j£J ,j^»c £-ujtill ^ji!) 

jikljiaJI Jjl <Jjj m^Lo ^LlaJjju pj-Ui <JjjjjjSLo (Jjlaajts. | j\j i LaJi jj5> (4"i->_ill 

0 mil jrtJiuj .CjuAjl 4,*t 1 U fflfl.1 J^-i (j *A 1 0 ^fl - nj *^Lt 4 \~tnl\ 

^j^SJI JUJi j\dL* Juilauj .^j^iJI JLJ.1 iiaa^ (5-"f-k>LljLU JUJ.1 jjl J] 
(jli <otxL> ^JtJJ JdJiAi dlj jjK IjU .<lo ^-i-J ^^oijiaLlill Jl-N.lt Jx. ^jLU' 

^jx, ^ijj^LliJ.1 JLaJU U K Ijl jiJal ^_ijLJl Jxj .lljti jjj^f 2^^' ^yjjg.'vll JL^il 

f 0 '"1 1 u^J JjS-j-aj — IjilxLLO (jjSa tjJ gullll ^j^SJI JLJ.1 jjli j t'inn 

dJj jjij . U»i_tk llLo "ilU-a (jj^*" L*-d>^-" J'^' U' 4 Lv , fl , -> 

4\ nui-iljj-o Cj"i!La-A gt" u.ii„> OjIj jTJX- J j . va j j^-*JJ (jjJI ji_ijl! ^yjj^SJI JLaJ.Ls 
CjjIj yii (j ut Ja l ft JLa_a :Sj^"> mo 4l . <»i.tju (jj^» Ja!LsJ,! jj-oj .(SyuiJJi) iljlj jni 
j\£. \j s iHa 1 tnutft l 't* f> "^La-o (jjS_> 6jj.iJ (_^jJI iCjjIj yvi Ijruux Cjj^S "i!L=>-a jJjJ 

ijj^iJbliii.j ^jjj^SJ! Cj^L=J.I clJo (jl J4iaj (jl (J-C IjjU JjjauSLa jl^ 

■ 4 jj i n itj^juj pi iQfl II J*ii>. 1 \r\ J (j-JiUjj) jjISjjj tjlj<^~wiilj jj5»S!l L^j-a uj£-> 

icj^, — 5_uli j (jLojLS • • ^t) Jjxi Al • • • = L$j| u^a, jA ^I.KImI 

^jlj 4j( jx. a j^.mflt (jSwoj ejuAjl ^jI Jj NA*\£ 4Juoj JjjjuSLo jj^jjl lj£-&j !p j . « u > J1 

(jfc !■>■?>,«-> tjj <^v„« < ,_!->■ I i/-i,t j icj^uj j^7i"i*i"j j\ j\1j 4 > nut s!,, *! * oj 4jjj^jS £jJLa-a ^y> 
JjJ-ii> l^J^ (■ J' All (jli J-5ljJI (3j •4_t.mtKLjJLsjj^JI Cj"liLaJ.Lj ^y.a-u.uj .v_»ji 

.J-l Laii Ji i^flllL) 



frl i^fl II (&.AiJj 4±£ jl) ii.Xa.lj S'i-> im Uj dj.~>,Ti ^ylJI 4jJ^I JajUaoJI 

j j£j US — j^jfcu JU j\) (J^J iij^ 4^ui J-C ijl J.i«J JUJI 

U^JUwo J"iU\. ^yji oLLa-^l c?-^! «-oLjuo_)i ^-iSl "i! ^In :oJIj-II Ji^aII 

Jj^LlI &LaL»J 0*sJI 4ji Uj 4 » \ a n fcjji ^^^J ((.(iujUJI j\j ^jQ^ II 

iij^gSJI o^LaJll ^ 1 i<\gll 4fi.W"i mil jifl rii'jl ijvj LgjUuj ^Ijljli JjijLa-uj £ JLsl 
-lit ^flTl ij 4_i_a.j_a .7. _ilt g mil Ijjj :4 Ml ol 5 K llj (^-"^ t_K '"M J^O) 

6^8 J J-lJ jXJ J^-OJ ' J 3 J mi ft Ua«o -Ls-l j-uj JiLo J-ji i " ' " 4 »■». ~, 1 1 «^fl"j . 4jJ Luu 4 «-«■ ~. 

4^1 JJ iiLua^L .((,_,) JS-i) 4jJLJIj i^jil qI'i-w mil t>J Lo 4J>k J-C- v^? - 

lag-ij ijni 1 J^£. I () 1^1 ■» i ^jjj Jjl Jl 4 < Ul UU i^jl^iJI ,_Uaj ^^il n*C Vjl 

IjLLj — =>.^— "\) •» ) I •» ' (j 1 1 a "> j^o pl'ii mi _)iLlIj IjLL ^vu&j 

ijjfc ml . JS_iiJI (j 4 fl 1~i 1 1 tl>a>S!l (j ^ii la£ iajl ^iJI jLiljl JjaU >fl-ls»J 

# c t 

1 i i/ij (j's a > JiiLj -isj^ ^jl^~^ -si > l^" _>iSI SjLolj »cj")1L^_« lajl-i-w lajlyviJI 

■ 4l7s II iajjj ^pJI iijjLaJI UjU-^ JjJaaj AjjjLaJI JK oj 
4 1 1^1 Lij O^jLxxi Jl J^ci^UJ JLi_LI t-jU-^ » ^ " Jjl LlIjlS ^'C nil (3^5 

4_Ul_sl_3 Jo->"i L^jl Jfl xtj Jjl JjK n 1 4 ij « It ( y A < \<H i4_uj(j < v II ■-■l'<^ ".II ^^jiJJ 
u' e J-^' JjLij jii i4j_^ojJI aj^1l« Jj^ls'iLsl 4 irii ^3J f^J^^J .isjLi 

jjlsl ^yjJI 4i»ji:JI (jiifl'i t ^JjiLill i-fljA. "4 .0.0^ U 4jjt5ljil» J \\ o" Lgjl J^. Lllijjy 
_>xl ^jJkj -V jJ-uO-flJI (_§ o mi a^j LaS 4-i^gl o nil! CjIj^-1L> " J " ' I ^ ' 4_ijJaj ^L»jI Lg-> 

a^j q'C I I L^j'ilLa^o JS ciLI miTij J^.Ijj3 ,jl (jjJ dj^lll ^1 <n-^ . * jl ^ \ W\ uC\ (jl i_i » <rf-i 

.AjjjL^JIj 4 1 mi it-ilj.ii Llj 
Jj£. JjLflJI)) 4 K mi 01 ^-a J-oLjljJJ isLilj jiSI (_fjiwl iLi j!=> Cu»-Jv5l -iilj 

t( jlj< mi jI Jj«j Lo^j JL=»- e-Li-ai 4^uil ^(^ii dllA (jxuJ 4jl J^. Lajj .«JJL> 

SjLa ^-o ^ ^jj ^jJt> 3 t I (j >l<* j I l-ii SjLaj (■ ^i-Q-o e-LiailJI JS Jj-flJ ^jSJ 

^pJI ^jJaLlLI <j JaiLs -i^-jj ^ls^jjl ^ryl jjLS) .JU. JS UJ ^y^i 

(.jjlSU JS (j jrySlI jl j^lc-l j^iit ^-ujLlll (jjjaJI J^Ujj .ijj^ill 4 5 l-i 'ill 



^^o 



^^iUI JL^Jkl iajK-^ JlLajj .4_ILkj[ ^Ji LL Lilio ^ »n a j I Lo 4jLj_Lij Uii kYij jl 

jJl^lil j.hUIm ^jjg^H JL^JkLi — 3 ■ ,j j< II iia^jjl JL».jl j^o gjLill ./G^l a j iiu 

,aJI 

iXol^kJI 4-ijJaj l 2>-o J J » .t ,jl J -j U>" ..rlj 4 a a ->, (Jjol^ JSC »7i i ii^j__^»-a 

<XiiuJciLliJ.lj 4 "j fl< II (JL-k .n J^a J!Loj (jl^j t ill I") 'jfl^ H _/\J*ill <Luuaji ij^J-l 
Cj Lflj^-iiuJ I J^o <La.^a 4jl J-C c j ua ! I J 'J "'^ " ' * ' ^*\JJ .jaj^U O L&h) j u < 1 ^ (j tl J-C 
CjLs^o ,J!Lo jjJii 4 wu Jol'ii 'XgjQ^ H <Jl)L»^alLs J) Usui I Ijjfe J^o .yG*ill J'iLk ^>jlijj 
,JI JjuajjJI ^lj „Lfl 1 j ujj (j i«-LLI j jl (f-I^JI Cijj^-JI 

LgJ 4 ) ni <i->l "i i <\ajfl^ II CjL^_j,o^a .SjLLI (_yal^>. (J^jJ.iaj oLa._all (_Jj-L 4_ijuaL)jJI 

J-&.1) .f-LLl jl pl^gJI Jyc * fll't^j tyG^I (_jl iCjLk^il &i^J I=lxu^JI ^ 4 "n t o ^^1 ji» 
I ~ "" ' <4j_>^aJsa oU>,yi (_yik _>^l ^Lo (_^l ^jl «-LLI ^jl f-I^JI oL^jil ,jl flNl'-^^l 
JL&C."i! 4_al$JI gjUiJI J^».lj (.iLjia Liulj 4ouub^£ Jjl (J^-oj AoL>. j CjL^^il 

A^lj yGl .g-j i<^l,l cJIj 1 lo ilj 4 » ... i Ul *i 4 1 1 yulj 4jj^>^ CjI^GIj Jil 

4j in lUljJLa j A-ujQ^ 4jJla II CjlyGllll ^l>"i5 (^gouJa Li-La j^^JI yG^II — l_sI^ 

(j^a oLLsl^aJ^ CjLtj) mi~J1 s^ya 4 a l~> ~» n ^l^jjl 4Jal m I > ^yik (f-^ui) 4 mjgJaLij o^aj^£[j 

(yuSlI Ijji j iujLiJI olyGtj a ' ^aJ 4jl ^ < ) i Lsj ) ij^j^I ^j^Lfij (j dLfl>j mm 1 1 

4 1 1 M -«. H J .-^a ^ yGl J^_aj Lo-ij 4jl jj ■ <aj J^-^-J Ij^j^j 

jj I — i~l J ^> 1 1 J^a 4jl N A"\ 1 4jjxi Lo dA- 1 '.tfl I iJaS ^_ya Lj^pil LaSij 

.g-jtAJ I <Lc Ja"*." jjl ■ — ■ CjL^^all ^jlj ^goixLa Llj o^a j *s II (JL^J.1 j CjL».^o 

I inn p-jjAJI LajLLo iojjiJI jj II i cJUii ai j .-^N 

Jfi~>"i «ljji Jw£. 5ji=ij (_j-5-!l» *jLi-»-fl iJj-flJL)j .Lo f-j^i (J! jh'i » mi ojf^ >-5 

^jLo^J^a-uj ^la^a .&ly\_u> ^u x ^i \ il LcL t - u i J-uj^>j ^jjjJI ^1 LgjLJa j 

dj,^ ^4_usLk 4i»^Jaj 4jJj Lgjl l 4_fl_ij^Jl i'II" » 2 .^.1 *\ » ...11 <j . A. ".II 

Lo (^^J jjl ^JclLojJ 4j| j^Is. X 4j_il J-uijJ 



P^-iAjl ^jl 4 S Ifl ^,1^ <l a~<- Ml Ijjfc l ml A=J .J-ftl Mill i>-d (j i_uljJJ 

.JJaJI 6^Lvj iJJj J-C il&j^JI La£ 3 ^ . «~ Uj U-L £ J^jJo djjl jJjj 

£l_j-£> < >ljJo-Lil ^Jt, tO_J-i-t^JI Jj-a LoLcij t4^^>_2* 4-^.^q ^ ..ilj . |J""*' ■ i iljJo^a^il 

,4-^j^o 4^j^-J (J5*M i pLU j |> in~». ^ lg» igj 6j jl < iljW> ^1 i4^j-=w 4_a.j,oj 

p w . _ » c 

jjl JI 4_i£-Us 4_^j_LI ijjJij ^JLus (_§ 4 ■ " j "■ 1 1 ^/ufcljdl .*«->.» Jjjj^JI j J j-Q-i J 

CjL^ijj ^ ' C/-> ^jl/*- 1 (j^ l/* " 1 4_ujll pLII CjL=»-_j-o Jj l^a ,4-^aJ.I J^aJa i4-a.j^JJ 
d '*' J ' ^ ^ ol^jj.1 Jl^ajal £jlJ\Jj .(jlj-olj ^kl^iS^il olj-o jl olj-viiC- JI (pi jrt n >Vi mj 
<>a.Sil ,_*jLaJI J-Cj 31.1511 -J^iS^I J^o JJC JI 4jji2 CjLusjj (3-o frl^JI ij <fcjn mil 
N J!j-=»- lj^»- irit ^jjk AW >r 1 L^j m" (^yjJI *• j --^ll i-^.^j-o JjJa-fl 
t> j A i_i i m < ^-jj^ •J^ lC - £-<a>LjJI ^jjiiJI iiljj Jxo 4_S jj_»-q 4 fl t5~t — 4ju3^ajJI 

tll^ -> ""> L^jl j^p «dj_a>l» 4jjA (J-C J's < n"> i ^jl jjijQJ j%^flJ I aJU mil OL^J-ll 

J^-La j-uiLj 2— "\ ,7i ^y&^ju^ A . Ij £>J_l_i_o ^i^Lla ^ « *j 4 « » a" ... ~ Jag lr»-». j 
i^w^il J^ls ( _yj-a °-"\ Jii (jj .elil oL=>-j-aj ^J^lil «JJiJI» J-C i^wjil 

{jA (jnS C^jAJI (j jjljJI jjj J>£- LiAjI 4-)jp i u.<a .>» II ia-j-o 4.<jj1t>j 

gjjj^j .S^vIiLi-q j^tl JajS in Jjlj ^jl^iuJI (_| Cjj3-^^ 4iila J^-o ^jl ^j^jLwaJI olc-LLs 
j^iaj j .^jLuJI J 'r~itl II (3 _>»^l ^jj ■ ' l _jii^Lxj_ujj iJji-ljjJI ^ n m I SjjiUi Jj_o (j^ill 

^I^J^I (> J^uil (Jja^JI 4jJt (3^; ^jylj ij t^i^JI ^?-^ 0 d -*^= s L*^' 

J^-o S^\IiLi-o ij^jljj c j i A 1 1 (j 1 1^ nil Looifc ^jl «Cjl^>A^a-ll j Jj) i ^ 1 1 » (j-o t^_H 

jl rr,° II olj iJJj wn^ll ''Ijk ...t "ilia jl ■ j) ' ' »all oljljkiiil 

2 a .a \ y iflj 

jOLJ ,_yjJI ol^-^jj.1 ^aS JJC iLajJ_>j ol^j-all (^j^l 4 > ii-<La. tl!Llfl> 

0 • • JI ^a. JJj] 4j 6ljj ^ jJI ^-uaJI j .ol=>- ^all jLiljl cLiiil 4'n< o 4 Ufl'i iijljjl (j 
l~ * ' 4j^.^jJ.I (J^aJa j 4j^.^aJ.I JJ_>J i_>^<3 JjloL^j .4_ljIjJI (_j 4_^.^o 4-o^ ^jj « I /» 

.e j .All iiiHII (j Jj^j N A"\ • • • = L^j£. j-oj 



{JLiJI ojjSi jjou jKil 




(^J"" * —J '"1 n .(JJ^JJ 

p p * 

J*^Li. (J-o Jfl'u p j) i^ll oLa.j-o <jl Jfl") «_i 4jL»jLi Jj j in^ La ^Lfi <jl J|j 

4_p- ^xs dliA (j^S-i <jJ pLo (^1 jjjdiS iLa lr> nij (j jt^juuj ^jl CjLa.jlli c^j^La. jrjjl 

jjij <4 5j5 ~> II (j dJa £jLuI (*j LqS <o^a i=>.^o dLlA (jJ c-l_^JI oj^j «*La 

CjL^al "i! 4jl <jjl ^ijjill <>a JJ-^ilj .j-jjill (j 6Jaa.jja ^ Oa-^oJI oUyi 
Li la£j .pi lAflll J£ SLoj ^oJI «pLooJI jTJjSII 4jJc ^iLo (_>-aL=>. jryl £ya PjjloJI 

lj$J IjIjI-m^I JIoj P^iisJI oL»a* jjlj Ja.lj jrjjl I4K Lfljl Jj *il ^ inlrt Lt*!! 
^a ^■n'iII ^jA Jjj — <U 4 1 mj tiljjLo j^£JI <LjlVill <LaL3.ll 2^ till! C?J-=«-L9 
^jJI 4-mixlall* "Jjfl^ ^ vliLa.^11 Jjjs jj« « ■ ^- Ipj^ Jj-aj c-j irill oLa.^o Jjl 

ila^iJI jU.v, Lajjc jjnMUI'iifl^^JI JjU .NAM iluj (jjUSlI jJUJI 

^.^Jl IflJU^ iu^JI iia^JI <jl ^Sl^JI j .( ji^) ^jtjJ 

ioj^. <xuu ^yj^g^JI JLaJ.1 gJ_5-aj <jl ^JOjJaJI (^oj .JjjJa JoyuiJ ^j^JaJLS LjJjilj 

^^Jl JUJ.I . .Uj l^b .^bljli 4jwV.I .iiLLkil JaSl ^1 ^> 

.LfljLiu 4_fl_i^3j Lo£ «l j ... . Ul \ j II 4^ail jjj^Jll I U 1 1 vlut^JI ^AX. 1,1 

^oAj (J-o CjI J JjJ LjJ oljljlAl J J JL* \,\"\/\ Iaj^^ IjUj (jl jj ^1 U" mlj 

pLlj ^IjSl 5j*iljj <^jjl C>jj La oL»oi.l Jjls ^jljrtJj .ijjljjl (j C^-j'^Lil Cilia 

Guglielmo ^jj^jLa jaKkja. JLUj^I ^uji^il ^JLLl iciloJ Lxjjj .jjJUI Jx. 
caLujIj .^jjjI^I iJajuljj oLSjjJI JLuij)! c> <l<iiUI >_fll>i-tjJI Marconi 
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ILujiij Jj-o 4jj_U 4_».^o Jj La ' 4_>jljJI 
J fl"*i" Jj,j-> ILi ijjjll 4 ' <■! > Ul j "jjO^ II oL^-jll J^J -olj-a N — "V J*C <Ti 1 1 ^vaj 

.4_=wjJ.I it ^pjj (_gjl <n )J LjjIj JJyLlI j 4_»-jJ.I Jj-b >— ' J ***- <jj^->J ^ 
CjL^-^I i uJ Li (_£.)Lt Ijjij ijliLa^Li allaj-o Jj,J-> ILi CjL^-jII ■laa-'il 

^y-ij^'v II ^JLi_LI oLAjj jl ^"il L^jl ^Jx. 4 > mi Ul \j 11 4_=wjJ.I i_S-u=ij Jj^ojj 

^^.^!La_o ^g.n iUI j 1 1 1 j 

. \ flj J^Ul I g ...It al ^>~>l j ■'lj'^"'~ 4 I ■■■ ilsLlj "Jj (j^ j ^ ' ■ Ul *■ « t Ij 



JLLJ! ,Aall j c j , A II ic ^ o^- 1 d ■ ,,.'.Hj .jLkJI pLAiJt ^ I q *. o Jal tU.1 ^L^.^Jl J!w (^jLa U fr j .All jw* 




(JtaJ.1 Cil jajuj I " .^ojI^JI (_gj)" in L Li a 6J >3 a I j I < 6 1 ~> " *j I 111 o 

Lo£ £, B (O^Jj I * ''"-j <(jJ LsS/l nilL 6,j_\fl a jr^ojJI t>\-\~\ (j Lixil B ^njULj-LlI 
,J| SjLi^ll >_i-> i ^ '"^ <J 4 i ... >UI \j "jjfl*^ II (j| JLL> t(J*v Mill ij 

jLxtLO wV^I (J-^ I (jJJ-oLjlLo Lojlj (jlj^j E , B ij* ir\ iliJI (j< 0 -^"ttl (jl 

oL^-U ^ n nuj 4 . ..i > Ul'» i "jjfl*^ II oLat^il JSJ ^iii in J-ol ■»" II lj-fi>_j ibLaJi^l 

4^.^11 jLuu 6laJil (j Lgjl^Lo CjLAilll £>jj5> Jji-Lj .ijjl 4 iiLj^ J*s mi Jx. 

(jl CjLa.jnll (ji-oj iioLa. t-i ujj (3 ''lj ""■ I " ''""J .4-djJa 4_a.^a ^ a mi" liijjjj 

d % « ^^ j^ I I ^aJJ 4 * l^ ^ i » ^ t ^ j*H j a ^jjuJ^j 4 * 1^ ^ 1 i * 1^ d i tj^^ j^ Cx *^ 1 

4 l-» miI^j Cil ir> nil (JLftlil ^jc giljjj .-.I ■>> » iSllaJI la '"j" is* ^1 <J^j 
.4 > nu U l \ i n J ^j^ iSUa 4 wnit-il'ii njj^JI CiL^^il J 0 i") q .iaLLJI ((JLfiajl)) CjL=»-,J-LI 
uj^ J mLa. d »"'« 4-ilc. J taa *« ^jJI gtSLiJI J-C. Lg_> J""*'" ^lll it j-ojl 

jljiLoj . (LjUO ol ()^">t l <_> J^AJ 4juaLi. Ocl^l i^O ,^") Mio ) Bj E 
jlil iij^SJI 4'i-> inll 4^jj^JI iSUa jjJj 2 . ... lUI'.i j< 2 U ...I J S"\ tl 

I 0 a inj jLi LoS 4 j n i j U lliLa j ^SJI a a I U- 11 JjJjjj .^jjj^JI LgJL^a ^^qj jjlJl 
(.^1^1 Jmflll J^b) .i«_ii)-o dJUa J| 4^>sJI dJjLLa Jj^aJi iiiat 



j o"> in" (Jji> .4_I^L&. i _)2sj^!l (JiLo h ih->. ■ 'I j — ~ ' LoaIc _/Cj^LJ dijM IjLo J 3-^- JIJ-uJI 
oj^j jJ I jLi ? .£^1 Ifl * * -i~> "1 Ja a. I ^&LI ^Lc-ji uj J U^>="- ij 

jUol^ ~l w' ...I (^ji-oil ^jA ,2jjl 'I fl'^j — fljjl _/VJ*iLJ uJjUi^I <_><ij}!l 

^njUi-,;ii JLJ.I I^jJJuj ^1 «4jS \\~\ II)) Sjill u^l iii-v (j ^ al l jjjjcj -j^Ji^j-o 
gi^Jp oJlj Lo ^1 iKALI Ja. (jS-a.ll ^ <idJj Jl iiLuilj j-^"M 4W ,nll Jx. 

.(^Lu L^-jlj "J-xi dj^Ii ^jlJI ^yjJi 4jjl o mil (j\ :5jjLgj Sj^j^oj tlgS lall 

4 "' ~ « ■ (j£ iajA_LI IjjjJ ^jj^-i (jl i_i ~> ■> t^jJL^^ys jllolS jajSH » * — "' "■ « (_j^4j 

.iutjjjiji 

j^-C. d j^Jij pjjAJI ^Sl JliJi ^IjiJ! (_5^-J '^Ijill u' J^VJ 

ijj^U JjLS ^-c. ^nnu ll^Jj .1 i^ijl 4l~.< jro^Ll 4 _ > uaJ ^1 jyjui la£ .JUJI ^Iji-ll 
f 1 .1.7^1 3£ j^J 4-ojLLo ^\ j».jiLj ^ 4jl I i^.jl jGju, .Ponderous lis* 
ilLa. Ji^~i j Ifl'tr jnoj ■»"< hi ijljjSlI iili-J.1 ^1 m-Jjl ^Li "illj «4j^La. 

.(j-ojjl JJ^- 0 - 1 L*jljJ> 4g.<ula.v«ll oIj\-»AjJI (jAjlj j^Jaixu j-i J-ij ^1 Jx jl (jjS mil 
J-ol ^ II JiLo (j^il^a^. j\j'iL] I "jJ IjJ 4 t iA^C ol-a-^o 4jj j i^ill ol^jil ijj^J 

(la. 4 ili^i SjLo 4^1 Si ^ ^rySlI jjl ijj^^ill 4_n^iLjjJI ^U'.ll ,_il,K" ^jl -ojJ>l 
i£_^u -i^-ljl JaLojjSlI J>t 4^1.^11 JaLujill j ^ ^ojI JS_ij d^aJij ujLs-jil ^ 

i_i JisLt J-qI_xaj) ^^^.^11 cjL^.^11 ijjliLiLi I j-i. Ej^j^ 4 i .in Ul.j.t.ojj^'s II cjL&^II 

c fr £ ^ — / 

Jjl jr\J*ill J-C ._i^t jj -Ij-?- S j^j^ d)J^-J u' »•>-' 4_u3jrLflII ij'bLuaJLi j^-o 

j^l m-wSll ^lallo j JiSlI J-C . jlUtl ^| ji±\ 4 i m'llLi JjS in ilU. j JjJ^f 

I (} ■« ft '■"«" Lajj a j< .< 1 1 4 I .a~.ll j>,l ni-v^il Jjl I .A .1 Jia~<»j Jjl^J .4Jl£L=J>1 4 .<loll 

4 1 in JLi 4 *. . « ^ * '" 4J jjj^ * ■■■ Ijj^ jjl j»x.jJLi .1 ... ^ tLjiil _/0*jJI I ■ -> » * 

SjLo£ 4_JJ j > ^1 ._i J 1 Jjl ^jui|_aJI 't^'j^l (J£ c- J '-^ J-C-J 

La-ii 4_uxa>l jjSMI (j^-lj l^ft.U II JL-JI 4 5 W ,i t^gji ^1 — 4 . r 

iijli>o[ j^-^f (jj j) La i.ol aljjj lljl Lj ^.il LoS) ^jSlI jjl >J.^>all lii) j ^^^Jtj 

Ufla tji-ol IjJ i 



i^Jll& (jj)*S i (jl v5 l~i*>ll Sjjj^aJI £j-o 4 i lc J S\ in i »l5 ^-G^l J^-^j (jl (j-o j^jJLi 

^j" »° * (jl JjI^j ^j"" ' — ^ j ■ I *'N I j^iiflJI JjL*. NVYo clIxu JI^-=»- £j-o Ifjjj 

Jl j lo'JLij .4-i_uiljjj 4_j_^J inn Cjl.ofl j Lo„)a J mo 4 fl ll*t -» U jij^-lllj (ju isLoJ.1 

LiIj^j 4_t j*S in h i Jj-oj (jl Jjl^j 'u^j^l jl>i* (3 4.fl,l~i.~^n JaLftj (j-o ilA-a-a p -\ \ 

J II » I. \ " ..it .j j^yij'^jl jlio jJ^Sj ~ ^- *■ 1 1 4_ij^>JI Liljj iijjLajj d a I" -v * 

Aflj .((1)V-1 JSLi) Jl isLuil ■ _ j (jl jjii£. c.1 U- „,1 3 U . ... Jl 4 AIM I 

_/\-ijJI Sjj&Ui (j-o Jja-t")!! I 1A1 ll Jjlj-J ^"V nil (j-o tLuj's nil" 11 CjLhiI ifl II Q I n -»■ 

lj (j^ijill J-C- A l"i -t o fit *< (ju 4_ij^>JI 4_ijlj ■«"> ' ~ '■ 1 1 (^JJ^U^JI 

fr fry. 

j" J ? *' ^ o' ' Jj ■-■j < ^ ■ ■■!" II ■ Sj-aLuiil I /%.>'.<■ 4jl .(Y Jj^i j-^-'j) L&jlj-o 
J-"*JJ <j£. Lajjo (j£- j lo'JI <_s jv<aj i in 4-tjl i^i 1 1 CiIjIao "** "i 

.^y-sj^l 4^^^ eLaJil (3 lljl iinl Ijljio 1 'j^ II ■ Jj-oj jjl ^jjj^aJI ^j-o 4jl Jjl^j 

„i\u id^^aJjj u^jJ^I (jl *^l .^L5JI j 4 ..II J| — ._,j< ...I'll 2;ljU ,,.t , a,^'\^ 
ij CjJ-^l (Ji) ^J^=*-" 6L=kjl ij Ct^j^-j 4 in) II (jj^~< iii (4 i'm II Jl f j i^ill Jjjoj 
j -"t I JsAJI (2^_i-i j . 4_ij_uJI . a.^**»« J^L^. » *. 1 1 f- ^ju^> dilj >*'<* j-o-i ^>Jj i ( J*^ '"' ^ 

t^j'S illl~<ll f^Jiia-ll J^j-pJ 4 U.-v I i ij^ inl'JIj inll 1 (v_>)V — "\ 1*11 M 

lliol I jl 4jl j*< m I'll ^L5 Jl f j--^ll J'-^j UuUC j-il ^jll ^ Uo'l I UA. II (jijj Lafi 

(jLi tLo (J^-iIu c-ij's ml~JI 4-oJ Ale 4 -v " a 1 1 ((u _iLi.)i 4 \ \ H H ^ ' ■ ^~ ^jl^ c-ij'S iiiTJI 
f^ajiAll I Q \t j-oj l _ y jJI 4 U-v III (jxLflJ J '-^11 ^1 1 i"l J| J ' 'i'm II , a,^\"*»^ 

^.(J mfl II IjA (3 (J^* Cy 4^^\Ii jvj (_^jJI 4*Cj ^, "> n 4't ifl iii {_£jL<jj (j-o ^ hi -t. Jol 5 ml 
y(j"ill J"^Li. ( L yC>ji\ it^jj ^_jl) ■ "J**- ■■■I'll it^jj 4 > in') Jill "*- , jlj 

(j^ijill ic.j^u ■ ■! ■■■^ I I "I ...I bjjb Jxll ijjl^i Ij^jJij tt-j±cA\ it^jj JJ 

.yG"iJJ 4 \ m'l ILi 
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(-) M (t) 

La£ Jljjlj ^ '» I j tVtU >*j (l) *Jf ^jjfcUiJI ^/UOj fl'^^j' :V-"V J^-iL 

.ss^i <jjUi VJ <:,„hii (_^) 

jl£ 4jlfcj -«-i>^-ll (J P>*aJI <C_jva: £_L>ji 4j*1j JjLsLJ ic^uj till (j tJjaJij 

, c 

jj JJ.I ijjlj jli <45_>5^> II j *,j£J V/l J^Lx&j JJ.I 5jjIJ jIjJj jl ^j^-l 

«i_i~> ni La 4_LijJ-5j till jl d a ■*'• Jl 4-ij -v " 1 1 O-llj . ( J"JJa'^l J-C y i"i 

4 i<"»li>. 4_i CjJj JO Ij .JjII 4->jlj J^X. £-S^a!lil ^rGLiJI t_y=> J * \\ 4jua 
,j^J 4_»_o yu^ll l=> ■■' ■ 4_il J^jll (j- 0 ■! mil I tl-ll jl tJJj J-i-S 4j-iu jjj^siiC 

. 4_ij->"l I Jjiii _/i infl~i 

4 1 nil in hi K iLo .1 ^r. j t i_iLi *j lj-i N AA \ 4 j i u I^Jjj 

J^L=>- ( _ya_; s lll 4^j_». (jojLi! 4 ml 4olSj jxl Lk3 L^-La (_>A_}J»J1 jl^ . . .^I-."II 

^"iHj ^yiij^iLl 4 '-II 4^_jjaJI (JojLlS jA> j^'-fl-ll ' 4-UlJ jjaJLl I ^jjil yriSlI 

^/u'il! jL»-i 4j^l_tu CajlS! (_)Jsji!l Jjl J ' ^ jl z^yAi (j^-oj 4j| *i » n i 



i_jjU»Jij t>i&> JiLo j^li mil I^Jj .j5"i mil ^Sll J^L=>- d^jj ^ 

.5_jjUaJI 4_La._ > j I fl"l .A ^ > . ■ j i -v "■ 1 1 Ajjjfc (Jjl 4_i_LOAJjJI ^jLil e-il ,» Twiil (j'v <v> 
4,.i tiij.IL> L^Ifc j«_u) 4_iiii. ^Lij dLui (j^J Lajic tUxij'^l S_,jUaJI it j^u Jj^J 
j\Jajj ^iTi in" Lajitj iji'mia f.|_a^Jlj j\Jaj CjjI^ IjJ I fla f j^u ^ya {cy^S^ 
(3 j^e^ Labile I Jf j\u {_ya JJsl ' ■ ^" 4 J I 1 Jf j*-u (jLi "*-JjJI AjLaJjl j n^f. 

4_a>LaJil (jii^-j r^JjJ' aLa-jl tj (jl^JaJI jit 4 j na^Sll it ^oJI 3 jjiJI -jSH^iA f-i^A 
5_jjUaJI jjJ g-j) lAll ^l.i. .7 1 ■ ■ « I ■ < (jj^.i, tJ$j> La 3j •"^- J J-" itj^u i ,,91 no ^jLuj 

jjl J(3 mil i^ya 4jl Lijjl miK iLa j^-j ail j .^.ijJI jjj j-G*sll i_jlj^_jl i_i » I 

.^-IjJI A.I -w~t "*->J-H Ail -w"l > .X OL^LllLj Sj-oLiLill ^LljJI J\jL"> (JjLflj 

(jjk SjiAJI .A-~V J'S mil (j^a-uiK-iLo i_jjLiJLl 4 »*>a"U ^jLil i Q fl"i ^jl (j£-ajj 

i— sljj^j'i! jl^-o aL^Jil 3 Sj^-Lj :f-^u^i\ ol^p (j-o C^-^-j? " la- 1 (jj^-^ il^ 

(Jj"i!l cjL^ail <ic.j)n-\ n 4^aTi .j^S^I «_slj^jl ^gjjjit fjLaJil 3 ^jji.'illj <j-G"}!1 

CjL^aJ.1 ifcjn-*> r^a .jLijJI J-iO ■ « *«" La>jj£.j Slj-o J * jjl JJ jLvjJI fjLli_ll (3 
J_>J jLjJI fiLaJil 5lj-o JJUI L y±Li (Jx. 51^ Jl jLill (Jx. Ljj-at 4^ka!i iijllll 

J u-i" I I n (J 'i o in* (_fjJI oLa.^ail ^ylca-o^J. J T fl II CtijJI iijLLo j'\C.j .iijlj 

^rtiLl jLlt'ill ij (jjj^-l '4jIoaJI 4 1-ifl'i Jl 4jjlii 5^ (j^jjjj L^j iwaliJI aljil Jl 
CjLa.^ail ita-cLa-o ^1 jdfj J^JI "^jLlII (jl J ~-j tr- j-iAJI ic j^u ■ °lj^*'l it 

|k_aij ,_yjJI dJj J^aJal (jjtTi m) jLijJI a.1 -^"1 Jj^ij a.1 -^"1 ^ . 'Ij^" i _ y jJI 

5j^.Ij 4_a I iiia Jx. (jGl^ll (2)1 (j^j^iJliLo j jLvjJI Jix. Ljjjjic L>L>]j L»lji>j 4jji.jJL> 

.{ijlaJI ikij 

clilj'il^ail (j^» lfi*\ 4*mJ% frLul ^AA^ <tlxu i-ij ~> "i.ll ...K .1 0 (^j-^-l 

cJjJI dJj j Jxlju aj*>jfljK ^ ^AAV ilxu ij^^aJJJI jLclj .Uilil J a.i^-.LI 

(jj^ <<i i^a 4_»^oLa_i M" ■nSI Jj^a-o Jjl^aj| & Jcl mn\ ( I ' ""j I j ' 1 1 j" ' J » " ' l-M" 
S^^*-"^ I fl •» i f^i (j-ij-uiC- JjL»J 4-i^ul <n->. I ri(j"i l^^a-Ii (3 Lad^liul .«_S_jjJjj 

jlj-a (2)-° 4 a l*< n ^5l^a-o (_j O^J^' Cy 4-)j^>"i.ll jlj^J Jj^j-o Jj^alj .^AA^ 

■ Jj^°~U j) '"^.' La ij^JS JSlI 4j_^JlJI ^ Am jj •<_>^ji'i!l 
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■ a.^'» il^a HSM .^jj^aj ^ U ■ U ' » , U.'i" ( jl ."II J.C ■> -t~i n olt^i (j) 



gtjLljJ) j j U," t( JS £-aj <6^>-a 1 * (Jj-JLcu £_i^La J5l ol_/dlj cjl im'iSi 

g"»l"*< II < joiij Jx. ljl.^>-> » j'«l "^H N AAV sj ^ -^1 jjjl S_^q jjjj^ifij 



.Lgjl ^A-la 4jj».j frljjl ^I^^JI jj-a I ■^ , » ' 3^>jLlaJI I (J » a <n" ,_yjJI dJjL^^laJI jut'i ) j\j^!I 

pLLLi ^Iftn ^j^jjjJtj »l.t-s," « ■> *> 1 1 i_sl_j^j| cjLujLaB jjl jju tLijI Ljj^j LoSJj 

1 (J » o i <-v Jjl 'i ■« "t (_j^)^a-o— Jjj inK >Lo 4 i j " I 4 i"i't *i! jj^lj 

p _ c c 

t^y&ji\ ■ ui La > I o^ftiil 4j_j^Jj gotlj NA^V 4a_tu J-' Li ^ tl)^-' 

Jjjlj _>~J Li^S l\ « ,Xj Ijlj .LAjI JjIjj^JI 4-!L» ,J| 4j U 1 1 Jauuj^jJI 

^J^jJ i_ 4_a_la_u) ,3^ai Aj ^ol grVi \ iitQ 6^viLi-o jljjjl jj^^iUl Jixol 
5j-a»lj <P_jjiaJI CiL»^o jj-a " S"'*' ^ <-l/^ O^^*^^ (J- 6, L>ljll tj-a 4~.fcj.na. fl 

al->"l (j (^J^llj i^J^I i^yz J^aja- mil vjjlic 6l->"l jjIt C>Li_jl ^ jJ^j 

fiLijI (ji i fl I oL^-_a-l»l "^j*^ a ^J^>l ''tj^"" .icLuJ! u^LLc jl mo 
^ <*j a -n. H ic j^u Jfl" gj LajLU iLilj^iiJ ^ - « 4lc j^u 'I vj" cLl jjj ^o'iLJ r I *■■/■» 1 1 

i-i-t <ii (_^a-o (j^Li I i^ijl ^_ojj <(V Ji^g J^lj^l SjjiUi 

C*jl^ (_j^)^a-o— Jjj inK iLa 4_ij^Jl J^a 4jufi^ajJ«l ^ a »" ' II jj-a (j A i fl 'i 1 1 J-t_a .^yC-l'i In in^l 
C>lj Sjl^jJt P j) i All uU.jj (^AJ < S^LLawl i < nil's t jajj Id ."VSl I >l <L^_iHll 

jrG^II i_i~> oJ ^-viiLil ^LiJI Jjl 243^ 4jJ^>-J Ci'iJJJ .(j^J^I J"iLi- O^J^l 
L ^slAj ^yCLl j "i II tj-GLli jl j J ' - j) 'II fijjiflj (j^-a-> ^ l '^* v " ° 4jj^JI < ° |\ m->. 
^jj^lj .^o*i!l J^aj^_a ol-kj| (3 L>* * ' J 31 "' ^ 0-° C?^ ^ *»" J^l^jJI •C5j ja- '^' LaALv-wl 

_^S!lj djl<- <4jjl^lil ^l^jJ^I t^a dllA jl£ Ijl 

.^jjJI IJlA Jlo jj 4j>aJi]l J\ % . Q^LUII (^-=>-jJJI CSJ-lf i3>^ J^"^ 



i^UJI £»^kiJI 

J^U- (_h3j^I 4^>a. jJOill 4 wh'JL JaJ ^1 iioj^aJLlI JSlAU Jl iiLi^L 
4 > i mi , . I 4 ' ■ 4_>^i~Ji J$l mi o Luiul A^jj < . a I ^| y^i^l 

Jx. SjS^ll S _^_5J1 jl jjjj t Ji5 ^ya SjLi^ll o-oj L&£ 4jl (.4jjl^.^1! ^lAJI 

.iilLLil 4jjl^.^1I ^I^JI jji.^511 J 4 fl 1"i o ^j-t'ill iUj^^JI ol'i-, All 

1 6 1 (_) 1 1 0 \ ic_^u]l jiii'i' cl^)^" \ Lo-aiSlS^a I ~" —j * Jj I CajLS- Ijl ^sIILa 0 

<jl "ill .ic j^uJI cjjlj 1 <iK S_jill ajjk jIj^ ^ A Q '" * '- ' '!->" S _j-ia I"* ' <4$j->" II 

4 v > mi . M ^ 1 1 SjjjLs lj*s frj t ^ 1 jl I jLLa^ll Jx. Jn"i -4 1 1 „.\ 4_l«£ ic j--ujl 

■ (jjjjj-j 1 I JLa. 4 1 1 im'i I 1 1 U"i o »"» ' Ij-Aj i -wjll jUa^ll J^ojjGj 
JlLa OS's mo Lui_l!j 4^_i Imp t5_>^lj o'j^ mi 1 1 bj-Ai Cjlij I o Jl^ jJajJI (jS-QJ^a 

.4 K mi jj -I" -l J^J j^_<iu Lgjl jx. j^ij^l i_jjI^j JJui Lijljl j^yill dJj 
l^iiJ^A (j* Jljj^Jj l^iiJjjl j J I jlii tLj^iJI Lilx. ^ylsl NA*\Y Al^u 

Jjljji ^ ylil ^JjJ "-JjJ "'1^ 'I " iij^Ji I fl" (_yjJI 4jju£JJUaJJ ^Li. 5 

» « . c 

t _y^Cj iLi-jl (j 4$ j -till ^J"^ " 4^jja- 4ji Cjj^- (^jJI &>^-" u' u'-'•'- 3, -" 

^yajl\ Kat JjL»J jIjJLoj ^clsI ^ i .^-.1 (A-"V Mill j ^j-fl-S^I jLuil) jLi^JI 6l-%'l 

^j^AJI JjJlLujj jjli .jLJ.1 dJj j JLflliU iS^^J v jlkll jLi)!l 

■ 4-n i'iV^U! j\ .no") ^aJj cLIiij iSj^jlJIj jLlll al^jl ij i'Ij-v* >l cxfljJI ij SjLj ^1 

Ui ii^i 4_Ic gjjj j^j"jl J ^JL=». djj=kJlJI (jl JjiJLl _/i infl'H Wit, 4jJ ji)L« J^iS (jS-0Jj 
ij l^i ^ i ^ *i i Lo j'ir. d j-^ij-^ '— ' ^ ' L° I^L°J 5 j Q I kiini (_$i!l <4-o^liLa 

*^ "'^ (j^^^tsLiILll) «*j I jl /» ^j^^_i Jjl ^jj^p^JI (j-Q^ . 4_ajLLa S d ~" Ij " 

.4jb-^^Lo (j^-aj "i! Sjlx. 4j| '/ N ^ya 'It I tj^>. i_fl i Jl^^a- dia. 

T^jLaJI Ijjk Jj-a i 4 ni*\ I 4_xjl^ I Q *»l ^ > ">"^ iijJI (j-a Cijl^ l-jj^?- 0- Uj) '"^ ^-'J 7- " '(jl 

Jl SjLi^L uUjj ^ j ; L51l (ji.l X'Nl laa> jjj^j jjl> I A^^) jlij^jJ ^1 K"> ml 
4j; r.rill 4jlaJsJI 2I< iS^lx. L^Jj l^ji j<aj (jl^ ^1 jKi^l J i^jli ^U. 4^1 

Jj -t "i 1 1 o"i!jl-3«-o jAi I (j Q -\ I > j!ljj^J (jl^ .4^j-t"l I 4_u_^iJ1 Cil\-k mil (ji_i S^flJJ 
d i .,, , Ul . "jjQ^ II S^ill ^.txr> J ^ -^>~i ^yjJI >4 a I" A. 1 1 4-H--v jl I ^1 jjl jj),w>.C II jJal (jA-J 



'"'"^J^" ' i_4jJuj ^yjJI j <5 » II 4-JI SlVjl Cj^jLsJ.1 CjLjlxj OjI^j .Sj^JlLo jyc. 

-i-^-j jiLlj I j"'*^* " (J-^ ' S ^ J** ' jljioJ (_yu ' ' iAj! ^*\; aJill j>l m-Vjl jl ijjjj^aj 

ft t & ft 

jl^ La^ ^xu^j 4<j ^"11 ^| M i~>*^Ll 4_toLall 4 u *jll cjl^A-flJI jl LAjI jljj^J 
J 1 1 j-<ajJI " ^ ^ S^LoJI idt J-c Jjllalj .LJlsjIxs 

(_gi\-t II _/\X. jua N ^ * 1 4 'i in i^jlSLj^j (_£jjji> <^jujjill (_gj 1 1 jJLxJI £ jrLfll 

Lax Jju"il ._.a»Aj 4 ^^G^JJ 4 ■ ailJI > — J-^-l ^(^-" C5 J I — <_>"^J^ 4^ j^i- ,_yuLijj il^aLa-a 

ft _ e- ^ 

(_*jl 4_tS jl ("a^j t^jllitl jjlViLL) ic^sxiJI ,_yuLiS 4jl "1 ml LoJ-"v"i Min ijiijj^aj 
^jllll j^joj j^ojli (3 '—'*!' 4 l"i*C 1 1 j-<a <_uL=». jl i^jljjl j j K-ifl II >(_gl) ^ in-T- 

ft ^ _ ft * ft ft , 

^| ic^aJ ftlAf. ijLgj dLiA jl LlojI ^ial jiJj .4j^^a. SjLjJ>J jljjj (S^^JJ 

. p jj-wiJ I ^Lc^^oj : ^ in~<. 

ft p fr 

gtjljii j»jJil jxj .jl£i*}!l ajji J£ j-il"i mi'i i*j 4_^£>LaJI 4 , . .,.',11 jn in"i~j 

ft\«« fr ft ft ft 

LpS^I Jlc) S^^iLi* 4 a > j U .j 4-Lal 111 1 1 j\-U jl J-C IjjU jlS 4jl j-il*i mm il JLtcl 

(j^ii il 4_LfiUj 4^Luic jLijJkl Sjlfc^l 4 i » 1 1 1~> CjL»-iIjl> Lg-il ( j^Li^iiJI j Laj 4,g j* 

3ljj_jJ_3 jjl ~^ j" ' ' Lg-QiAi Lajjj .4_LjL>J>-iiJI CjLujLvSJI 4jUjJa jt 4_l^uLuj^II oLual jtLs^I 

(jIuLa 1Z1 ni'tjLi y^-J^ (J^ mi » l^jLLo j 'I" ■"*■ 'I 0" ti)^3 . 4_j_u_o 4 K n 1 a IjJjlVi > 

[^jLJ. 4iiijj 4juluL^ CjIjLlL^I tlj^Li j»Li ^jJI ^gjl ujualll 1 aj...l»flllj c-Lij-uflJI jiJLt 

4 fl nilfl II 4 1 a U \ 1 1 4 1 1 no^ajl 4_tojjjo '11J-0 jua l^^jg (jIuLa jl^ ■tlPs3 JL ^ 3^ ^ '"i 

■ 4 1~>^> I lj j\ fl lUtl jLo^lj jl^-oll jj^aaj ol fl ij»">l 4 .^1 A. 4 a ,^ 1 |j a"i*i n jl^J 

& ft ft ^ 

i i*j ^jLl'i!l i_flj 1 1 1 1 1 a 1 1 jlS . jj^aaj JLatl ja~i*il j* J[_ot (jiuLo 1 1 >U jij 
(.c;Lij_>JLjJI (jo-all I ja'i'm jl^j <jjjjjJ LL^fca l^aLua Leibnitz 

(j A » < iJjLa^ jj^\xL«JI jj-flJI iilAj frL>3-»-fl-ll jj) 1^" » 4 l~> \ -. 1 1 i_flj_)J=JI iJlul^ 

^JbLllI fLalaJI j* lIjJjlJI jl^j .jjjjj (jl a m| L^ui (jil-^ jkLi'ill tliljJ e-^gjjjl 

ft ^ 5 

O -n < 1 <i I (_yjJI J^l in 1 1 j-o 4x-j ^ a j^ JjLft ^Jfl'i Jl J^j-uajJI < l\ m i^a !j-C. Ij-^ 

U a a oa.lj L^lij j^J (jfl"' mi*' »l lUia (* fl '^-'j 'J-^-U 4 iAlj 

^aii JlaJ.1 J ' > ■■■ J-CJ .i_ASjll 1 > ( _^x. IjjLli I cfrLa — tlPs?^ 

^il^aJI jj t Jj^o- j^xuKjLo J_ii jJl^a-3*ilii-3ijjjiJ ^jjaLUJI Jljl^^l 

U i~»""il 4 o 0 in 1 1 (''I 'l^'j^"' - ^ ' ''^ 4j_^aJj o nuj 4 1 j " 1 1 , ; 1 1" 1 Sj^aJojj Sj^ua cJLlA 

ft ^ ft 

LoAfl La^ idLlj jua jj^lj 4 -v i'.'N LlojI ^ la^LjJj jJlyu^-jiAi- jTijj^aJ JI_yL^.Li 

.^15^1 >_JjL=Jj J mi fl I ioK I a I" « 



r -A 




Cul^ — ^jj^jj Jjl Lajj IjC La — fJlc vllLiik (_>ujJ 4j£ J^ail! oil <jjO 

La <<J ^a <^a Jjir. ij^Lj J-»J ^jlaj .( \ <\ 0 0-\ AV*\) ^IwVlj! Cijjjf S_^j1i <d 
<dfijj d i'i^'iII 4JLoL5_« <Lui^Ell d " '*' 'J Jjjll 4_ijl_i>j i fyl ftjjLxuj IjtjO "in iJL} 
k_iLu£ ^jjtLilil jfl Uu *\-*\ JS-i) .SaaIaJI "GljjJij S_^Ju J1a LoLoj 4oK"iLI jj£ 
jjiiLlJ! ^ya hi 1,1 J^a- d 5 .5^ II LaSJj ( ^ l« II Laj J (3 * « ^ ■■?> ' IjJ LaJ^C. 

<j| ^jjo ^ijJljj .4_IL&£.I J^a^j 4j^a. |» " H (■ <nj d , A ^1 ■» II j^o^ll J I J ■» II dlLlA 

* p # 

4-» ir>lj Cul^ <LaL»JI <Gljj5n ,jl ^ SjLuJI ^jc l^kLLa |> K"ij JflU^ IJj 

jjl^ ( jjJI j^aill Jxa 6jJJ jsJ ,_jjJI 4_tuj.ll. I CjljjiLa (3 I j 1 n"\ r\ mo (j^-> • Jila 

.-.I .IU"/> ■ ^fl,i| jljil (jAaj (jLSjJ 4_Jfc Lajj\c <Gl Jjkj 4"«< I <lg_ti 4-xla Jaj 

■ Ifl^l-.^j ^pJI oLvuaLJI J L\i£ <GU 
<4j i m'lll ijjJajJI uiUj tLijjiJI --Nl-^ a J^o JjJjlII j <LaLfc CiLal^-u»| f j2 jSj 



jJL»JI ojjfc jjjjj jliil 

jjLa C^JJj ^ujJ^a. c-i'iLi. J-tj .^IjSj^l cK^J J?-"» ^ ^1^- 4-il Jj 

LL^fcU ml il iflLtaJI ^^C S-aLgJI (Jajuo^j (j SjJ-J^ t if~i Jj=>.j (^jJI 

O^jUJ.) (j fit j d/\Jul jij .JjjaJJ SjLjI jj£^l Ajliil jda-*-o |_Ujuajj (j LoLaj 

.ijLcjJI jy^i 4-aLil <Ua1*_!I 

lid) Jlo Jaii t 4 n null oLS'iL^I JJJ^ ijjtjjfaJI 4 u.n'ill 4jjlViH ^bVwnll 

.ijjiilll 2 5 .5^ I a ^.^t ^uAi-i jJ.^'i m'jl 
qLoI Q ml J_jilJ (jijtlll ,jA » i Jpl ml i <4 1 1 mill <? i j U. 'J I i J)U~i i LqaJj 

jis '(j-ajJI kiUjJ ixoixll -.1-^1 r.^Nl I . liiljj 4 ,na"> ^sl jii .(jjLLiiil 

J-Cj .^1*1 mm A dllj JjUU ^aJ Ijl 4ju»-ailJ! 4_ijJaj <jl J-o3^i 

jjl^ Loaic 3 . . II 2 .jU.',1l . 4aU~.t1 jj^JI flj.ll li» 4Jil j^I ja U ij£ 

4_u_uijJI 4 i j U. *. 1 lj 4 ■ ...I ...vjl jl^J^I (_| Lq ' ■ «<j j^iLi-a 4j|_i j ■ ■ 

iij^SJI Ka^UjjJI J^a-M LiJja.1 ^I^At ii^Li oLa_>l 4iS"bL!i 

.(V J,/-»allj £ J.^all j (jljj^lo uL^' J'"— uA^^^Jlil ^1 ...•^ 

jUa)!l J-t L&jjjLLo JLciau ( _ f jJ1 3.vj mill oL.ft$JLi Q=>.ill cilj j l*ry^ Ui-«-o 

^^L^l (j I > ^ «l iX. ~ ...t ^^y^aLk. ^jIjxo j-i^-j ^IjJI jjjusiDI 

.2^s.jL\ (^jIHI jj)i/^5ll _>LI J£ j pLj^jaJI (^) 

jXJJ (jl i» ^ it_jjjil tLlj-LflJI t^jl^S f^yC ^ 1 If-lll (J^ (jl 1 IjJfcj 

.<jji^.jII ^IjJI jj'^oll _>LI J£ (j 4ljm^JI (^.oilj L^jl m-> 
l^.riifl*i JLi. frLisi £ f- jjiAJI dx. ^ ^,1 J-C. (j^*M (^jJI f-LjjjilJI (^) 

f - * * 

.f j .All Jj^ijj 



.4jLui>[ > T ^JJ <J^ -t^ f^6^° ^fK? 

LjJ^jjj j jililLa. jLil La£ "iLati _L^._j-i *«H liia jjl 4jal m > > Jj^l Ij-ill (jiVi ij 

.SjjjaJI iol^JI i^aliJI iuLjjidl SjlVJI ^iJi ^IjJI lull jlj 
OjJ->"iI 4^=>.^il v_jjLiJLll j£j <LoLfl> jjJs c- j-iAJI it j^u CjLj (jl 

^_y& ij-luJ 4jl j il ilLa. S_>Sj Jx. <4-i,iajl (juiajj ii_>jLaJl]l dill 1 ii\ )l j£Jj£- 

I j^lau IJlAj .iiUcJ.1 4£^JI JJA^ J^-oll 

<l o j ii^i 1 1 I3*> ii io ^j_^ol LuuJ (^jLojJIj jjlSJ.1 jl > a J\jlj^ ^yuLflj ' * ><j JjLoJ^Ij 

> i^JLAj .&! n mil 4 I » o~ |xl m-wl jjj-qj icLuJI !_jjLa£. cJ^rvj 4_i4lj-Qj ^ysjjl ^yuLfl-J 

11 it j-oj j ^1 , A a II I (] •» t ^-o 

jl liljaJ ..." jjjjo*^ II ol^Li^l Ciil^ Ijl « J 1 1 .I'l'nf I 4^j->.")tl 

LoS c.j .All it j-oj ^g^l in" it j«aju Luijl i*l^ -v «" cjljLii^j! 6 jj5i Jjjh^ * ' v 1 j ^ |xl m^fc'jl 

(.4 wmKlj t njj Q*S 11 4-ijl-i'>ll ^^-o 
La£ iJjLili! (j'Jjl-S jliilj (jLajJI (jl <j**ll£JI 3^"" li ^l"* in'ijl ij^i j5j 

IjLajJIj jliJ.I (JjLoj <4_JljJI c/j jill itj) fi o (3 J-^J- 0 

jxl h'.ll j 4al~.^ ^ ^Lol j iAaJS J j-^'tl plU'.ll 4fll\^.A oUjI j Jjlill 

jxliilll iiiii^o ol-Sjl djJ^'i .'1j^*» tl ^UalU iiili^o ^Lal t£ CjSji\ 

j»" —II 

jliil JjLajJI (3 i dj-> " n |xl l-i '> I j^Uiiitl JJkLiiil (v) 

■jS-.ntl *LkUI J jKIl 



^JLxJI ^ \ tit jL£_aI 

IjJi .(jliilj JjLejJI i-aJS Jl J n inL> N iljill T iljjLU Qk-J-s" nil 

SJ^LU j u^-b u^j^' oLiK JjLli < ^UJI j-cj .il^LU ^.Ijco JjLiJI 

illjjjj^j L^_H S_>jUa illj -till j»UaaJI (jl (j^jiLixu cO^aiLM ^uu-isjjjj 
U^J -LJ^J^' J- 41 - S^LkJI S-isl^o £_>j ^jJ> j flTiml l |»UaJlj <a u^iaJil ^jxjjI Jl 

i sic p i,\fl~ .IOC J* all (jul^ i S_>jUaJI J-t jiLtu-o 

lXslj ^ j Q ° 1 1 I -»■*'« i_j j^jjj i_i^l^>JI (jl^ 4 ■» ii'IjJI icLuJI j'tf-j iLllj^JJAJ 4_Til^_) 

.iilli^o ilojl j j£J <10C jjlILI ^1 .^Kll ^nii j ^ ^iaJI <S ^LkJI <^l 
Jj^-sj ^jLJI 3^ '£■** " " CajI^-o jjc (jljj^JI ^3 tjj^j^l «jfl"< mil ^1 tvJI jjj 

iijljJI il^aiM J-C l _y^il J 'jl ' ■ -"II 4 LeLcj Jj,'° " J^^l ^jjl '1 1 nillj 

n_i^l^JI j t-i't i jjlj^aJij jiLj-iJ ijjj^a Jj^Ai *— ^-3^' (J^* ' (_g"j>^ JJtoS Ij^-O </Vi 

jjiLii 4 i .njJLj <Gl .tjl^jJI dJj LaS Cta^l (^aj ij t >-"-'^-"'H u-* (_>^U<3jJI 

* 

v_^ljJI U-^^ icJj^JI 5jLxq| ^"SlUM ^ 3! a-%.1 jjlj j ^oJli j -jl'vj ... jjj 
all 6j-> all clil <LLo l^iS m i^a 3<j '"' 1 6wUcLa ^Ijj^j ^Ail^JI t „4 uAll ^jl 

> tji^U ,^1 (JjLflJlj iiiiljil jjjj <_jil_>J (_^jJI ^I^JsJt <JJJ±ij .IOC 

. jij-i J ^Jj-fl <„i$ljJI (J 5j(j all c-Lj^ U a ntlj 4 h ^,,,1,1 1 L >nij (J ^3 <3 



^ •« jLt^l l3 L>^j^' l3 4-iiaj»J 3jjjvcJL» C-i 111 1 1 ^A-*- 0 * j-Q jl-bj l3 ^° 

i±j1-1j=»^!I Cul^ Ijl ijJl^jil ,_pl^JI jj^'H _>i=>l <J£ ij 4_daaJ Una Jj<" —j .jiJ 

.dJliiJl JJjl'»J "ill j La£ jjKil <jxiiu j Jj^aJi 4-JijaJJI 
i o (J's i~i i 1 (j iiiLlS (j^-oj (j-G-ia. (ji_> 4 i'i n jJI Cjl_/\-fl-ll <jl mi'i tl j(] Aij 

^jl j^-nu-gi ^-oJjLalLo LjjLS ^dcLijj ^jl^ ^"-^ d ft I" ^ ^ j^jlj jj) i<"> a ^.^^ j 

iSj^j iSj (j-i_> *' * a ' ' <!■** a ^ a a » -w j-q jjjjLLai i3 a ^ a a CaJj-»-q-i 

(j*uuo^ »icl_uj Slj-o 4 i If. I l-i i la ■ •" ' JLj-q-1 ilLlj ^ i '^\aJ a \j LflJlLa o (jj)*** » 
.4ilc (j^-oj v_uij 4j jjj'i !<-> Ji>-lj ^Lvi^q 4_ii ^jjl J£_£JLj 

j^lij £ijiLi '->5">H jjl^ IjLi 1 1 'O'll (J* 4 ^ J - " 1 * * J-*^ JLt j) i^-i Slj-aj 

.iais Sjja-lj ijjlj JJjaJS iu-aj itLu icLtuJI Sljil .4jjlj jjj^ JJU 

Jjsju icLu Jii ilijlj La^ j .j^"iLl 4 i m'llL) I a (j "i ft tLilii icj^oiJ <jLvX=».jJU 

4 \>U> JajL; itLui Jii j^SlI 4 a? .j ^ LlIj Lo^j 4^1 

L^lljj Olt (I) ^jjua-jll jUs^\ j itLJI J>=k3j .(^J)^ • -"V Ji-i j>a qiaj LaS 

- 5~ 1 1 (■ j lqJ) j_=». 1 8j ^" , M * LJ jJI ikjLjJI i 9i/~i'i .V ic.j\Mj (>-j) 

j jUuJI J inSil LgJLfl^a ^ CiS Sljil ^jj^-J 'Sljll Jl (jjOLuaJI j 

jl '■■ " (3 Jfl ml JI , i*C « *» » ^"-^ (_^jJ:aJ jl LU-o (3 t JI dj-i-J AS frj i A II 

(_^jLuJI ^ -tai-tu (_^jJI ■» uij. II tllJjj i ai^il liA Cj^ 4^1 null Jaa.'il) .Liijl (_$>1=^ 
(jLi (^j) ^jj^wjll jLL)!l j J-ALh.1 4j uAJLj .(lijl al'»,»t3lj ^ Ul <4^jjaJLa 4,'ufl in j 
4^a-a j ^jC Jjial isLui^i Q^j " o3 (l) ^ 1 J^^' icLm ^| tj-uaJI 4 iAi^j 

ic jvu <jj Jliia-j .4jjIjJI 4IcLijj ^3 frJ'i^H 



jJLaJI OjA £->-uj jl^-il 
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.(I) jUoy'c,, ^ L£ ( v ) jlWI j icUJI (_^) .(^) 

c-jj 1 1 4 --^"j oLsujl — (jG»l£»JI CAJ 4_iixsjJI S jrLflJI (jLi <(tj >Lj ou ^ ^LjJI (j^aLaJI 

^ iLil!) cj .All icj-uj <jl J ' La " II IjdA |»_luL=jJI Hj 

5jjJajJI 4 I-. ml^j \q ■!! jLu.ll 4_«L$J| 6Jd La II <i liL* II fcjii .<>J-»-»- jll (jjjLWI 

\ n \ (_yjJI 4AajJ. I CjIJ) » >" 11 jA» ' Jl J j^fl") 4_ls«_ia]L> ^^j-Aj Q '"*' d ^ 11 4.i i mill 

. |_UJ JJ^J 1 (J *' o Jj ° -- " 1 1 
5jj=«.lj 4_ij\j 4 n mfl < a-lll ifcLuJI 4 U ...Lj . 4_ujLflJ.I d '"■ ojjl Sjrt-flJI "■ 

pj.^H itj-o. Cj iijjL^-jll jJ^U 4j.t„.lll i^j^JI ^ y gp. t yl - (f /C) 2 Jut 

f/C 4 i mill Cxil^ Ijl "JjLai ( 4 U . ,,, < 4 . ... -.1 >l ...^ ■ ^1.^.11 jJ jAJ j/v o .) ) 

(>_.) l\~S±l\ U>Ijj La£ Kj^-.ll 4X.LJI J.C iilajjl (jj£i < 0 / V ^ 

^■HuilLi -ULoj 1 0 llLa. a i_iijll ^jj, (I) j-ll jLL)!l j- 0 AiiLibaj J_cj 

^ (J) j i^LJlj ((_^) > • --\ JUu) J ^ ^SJI ^ ( v ) j icLJI (I) Jl 
jjajjl oL^-fl (l) i^y-'H*'^' ->^)" ^ jjiLilLa ijAsLu iilLjufli (jinl Laj .^^11 

Jj^J 4jj Mt > ol^>a-jJI (jl -(v) ^ 'AaLuII ^jt 4 tl I" o ilia.'i!! 



jUa^jl i£.LuJ! jl j^a. J-c L&jkj tLcj^l 1 0(3'^ a_> (jjjjiLii.LI .<U 4 < ■i.'JLj 

<j j\ j d ,Aal VUI CjIfrt-tJ'JJ ^jJiUiJI jjAalTill Ijji .c U«i j\ <»") ^^iJI ^fii 

*> «• » ^ 

dliij .j>ojJI JJ^J ^^aJI 41a1^j 4X.LJI I ». j U>~ ^jlJl SjjiUiJI J-C JjlN aIj 
AjLius ^Jij ^J^aJaJI (jnlfl'i ^imuj 4_ul».jJ.I ^jIjJI jj .y a II jJal (3 kI&Lloj yuLj 
jjiiLxja I i/-<r.^ (l) ■» -w- j-a (3 (J* 1 ^- 1 ^ Llo£. I'll i A j Ijl . jj ly\_a.^jAi — ^JJj^aJ jjz-ila" I 

(jj^jl_i^aj«J1 jj-o jjLHj jJ >(i— >) ^ i -w-j^q jlla! (3 dut-uij 4_4}_»Luu> (_£>^-l 

■ I i/-<r. ^ ■» ">-^>il jUa*i!l 1 1 fl 'i (3 «»U ^ " ** '3 J ^■J~ v ^ ' 

Lgjjlfljj I ■ — ■» II (l) Jjfcl nil I (jnjfl i Laj'v«4 jjjUo^J 4 u m'lll 

JjiLuuil ^jiufl < La .lit JUL J . (i— >) (3 ^ « II jl j.t t « .■■a L^jl inf. jl £>Lo-*-> 

!1 j-^al jJjjL^ajJI j-^a I (I) j L^aJI joA^ <(l) L^*JI ( v ) j 

(3 i£j- sun ' u *' * A ^ (.^"-^ 4 a < a ^. II ^3 (JI^-ujJI^j I " J (_£l (_>uil JjJj i ilj 7> < ^^) 

.(iojliil ililiJl gJaUULl 
4 wm'JIj 4j; ni'i 4^^ j jj£i ^1 Jll) (^^Sll I ./a.nJ< jl ^ JjiLill 

laL^JI 

Lo^jl ^1) JI^Ls^l j jy£ dliA jjij ^ iy^> S _>xii .^jjl^jII jJaSil 4^ j*. ftLaJSl Jx. 
ilLa. (3 j% iii-v ^ia^i i dij .(_>^*ijl ^ ■» I jUa^ll ^_ya 5jjiLuJ.I j\f- ^r-<a5l JjLj jS i in 
.4^^»JI 6UJi^ Ijjl^o jj^J c^jJI JjlaJI 114 t3 I fl" Jl ij-*^ j-a jUa| j 4^_^a. 

jJajj jl i_i^> iSjjLoiLo ■'■l*'j' ijLaj-^J (jl^J-l jLiJtl Jj-o ^Jjj '^flj J * >^ L>^3^^ 
juu ^-^I-ko dy" ^J-^S . JjL^_ajJI ^ n ni~i Si^c <jj ') 1 d o l~ a ^LluiI^ La^_JI 

.jl^a^Jl j CjIo^JI jljitl jJ^l JjjU 'j^ojJI j 4'in.o iUSj jl jlS-o j 

( _ $ ^-fl .Cj, t iii ^jl i^i -». (jjl jj-o JSj 4 fl i^ j ^jjja CjjLaJI JJ-aJLi j 

■ II {s-i iijl^ajjl SJLflJI (JjjLoj jl^ajJI ilL*. (J 4jl ^ II ^^ji j £AJ 



rso 




y/W+T 7 (> LflJ^i= v Lu^ c£*iJ -L^ 1 r J x 




^yiiSlI iljUaJI ^l~mi £-o ijjlj ^\<aJ '*''.'"^.' I '^f CjJljJ^j lj£ .(^-"\ J^JoJI 

iiLuj Lotlif. l=uL=JI Jxj iljLLJI Jx IgJ^Lisa » I" *JajL=JI Jx A.tT....«j 

p & ^ — 

(j-S-fil iJJi j (] l~i < rn< 'J-C-l (j-o Lu^-xJI ."»"«« ■ I IjLs .4 ir\ 4jLijJaj frj) irJI I () 1 1f 

..LjLJI Jx (^ojIj (JJs> jO ntk <t _jjLaJI ^ S^Li^l mi Ijlj i5,.\ i.VJ.1 Jx 

IjLfi .LuSsjJI L^j Ci » Lf jS\ Jxj JajLJI Jxj iljLLiJI Jx JlaJI J,^~i.»_i m j 

JajLaJI (_JJo_J ,y-^i £j^rf\ i in SljtUll JJouS 4j_luIj (jj^-J (jl <j-° i— '^A^J I II Jlul^ 

j\ *~\~\ fiij jrtJuLo LuSsjJI J^^Jo .JajLaJI Jx 1^* j iljUaJI Jx 

(_juLa5 ^SLcJJ {jAi i£>jdi[±a 4iL>jJaj Lw~iJ.II J^ia (_juLi5 jJjG-LI ,jjs (jl^ Ijlj 



Ci-i^Jl^j yGj^ y\-> isLuLuaU i^jliojJI J^Jj^oj < Lcu LiiLl I ^^^j LaAicj 
SjSJJ (((jusjJI— (_JIa))j « Jjliil-^JJo)) ^ji (LloLLLI CjI .\t\ < \ II (jj^J i^Gj^JI (j-JJA £a-> 

PC 

^jji L^j <^j^<^>*ill (j^jjl T Ci'il^ Ijl 4jl Jj^I'i tl y\_> jji^j , ju.K II (^vj ^li-ojJI 

S yLs ^j^'tt (i j.-^H it j^u yvj-i^JI Ca-> isLuJ.1 



4 i < ~>^)-o _>-->l j (j< 0 ^ "* " '" " 4 U ml^aj 7" (j-jLvS ^j*S n-ij .v'C^T^ — L 2 

J I C. JjiJ J i(LiOjJI i-ijlj ^ i ■» J (2>£- Ij-fc jOUj) d a I" ^ " p \i ,J_C Jj irl-> II 4 fl 1" ^ fi 

.4jjjj«JI guiLllJI (j^iij J_c LgJ-. ?> "i ■ u jL^jLcoLvS ^Ij _» j idL ^liCajJI iJL& oUu> 
j>"=^ jLUI Jl ^jj^-j-o ^1 j jLUI ^ _/oo_» 4-L>o (jLi^JI Sj*i CjJ^J 

.4 n hi 'i CjLcoLaaJI (j---! tl Q ml__5 ^j*s n_i CjI if,*s (((jLo^JI- JJ->»j «^l_£ll-(Jl_i_J>) 

^ — ' -^11 -Lil iii 1 1 La jl A -- '*' *j II SjrLflJI La (JL_u3 JjI L yj-*-° 4j <_>-U- j-al 4j| 

■ ^ no II JiiJ (c^o LOa.,,11 JjJsJIm j^t JI^jjJI J!l<s LoLoj njoj_-- ijo 
^ j__c (Jjl" Mii il lg fijl ^^lll ^LajJIj (jK nil Sjjj_-JI |u^iliLll aagJ (jl-£ 

Cj^jL«^o |il, ml ^_ya 4jl (joj (1)' fo-il-flll (j^° 'jjL* (jl^ .CjLacIjjJI 

cS)i j.---- iCi^jLxil dJj CjjI ciiJj .jljjjJ Ig.-a. j^al ^^lll Sjjj^JI o*_! jVi.I1 

d 1 •» ^ j ^ jJo! (j in-t.'bLI d ■ « •■■* II CjLc^uJI ■_ ■! ■ ■■-«■ I a.\ 1 j-fc o'-IjLa-o jjl ijjjjjJ 

4x. j-oxi ^ ^11 ^ ' ■■•'■II ■ ...II j "iLxu X ' it ^uij j-v <1lLoJ 4 > in'JLi <£.LuJ1 

Ijl ilUj <4jj^w O^^aJj-o -4X.LJI j "blxa *\ • ^ ^jl Uja_fJJ 4 < t alJL> Sj^JI 

1/ Ui-^ oil 4 . .,,'JI . 4'i ifl mil ic j^u Jjlj M 4 1 ifl mil 4 1 rn'ilL Sj^JI ic j^u Cul^ 

cj^jLxII ^i, ^^lil 1 jjiJLk o'i! j^"l Liij v + u ^ Uj^. /vll 4 1 m*i1L> S^SJI <£. ^ j 

Cj^ j ^> ~i I Lfl-flj 4ol ^il . I fi (} f Lu Ij ^Jijjjj j il ilLa. I (] « *-»■" l _ 5 J-il 4 . 1 . j ^ " 1 1 

C --j^ t (U + + UV/C 2 ) ^1 tj; ^U-' t-j- ~H 4 u.i'JL Sj^JI 4X. 

^j-ojjjj (^^jJI tS, \ iJ-> II 0^ jl < fill UlSj CjL>I II «-l_>^l ^-ijJa (jCj .Pj n^ll ic y^u 

*\ • ^0 J5I jjj's'.w U_i>_^.l„l 4,1 ..AIL) SjfCJI 4x, ^Li jisUi-ll -Lc j-^A\ 4JjLlo 
!_il in-. II (jo i^*iL_L-_ , illj .4ol_LL ^j'l" jjj 'I " jljiLoj ,_j_CJ -^f I ■■■!! (j *j m 

.4JL-JI aitt (j 4_ujL_5 (j-C-oj ^ JinA (jo£j^--JL 

itj^uj &j-uiiJ1 ic j^-i ^ • ,~\ 4'i 1 fl mil 4_i_uiilL> SjSUI ic j^u oi-£ Ijl 4JS J-Cj 
t—S^J'i-t.l (jj-^-> ^^ij'it 4 tC-j) i^i II itjMi *,T l-»,i-i> fill 4_i_luaJL) d'.ifl i„ll 

j) il ilL^. Cj^j-t 1 (j-o-9 .(j^ 1 0 I in fi (joJjLx-a ^j^Ja 4 >j .n-%. II CjLc^p-uJI "'^ " 

■ c-ji^ll ic j^u ^j^o = • ,V + • ,"\ ^yji U.-v ^11 4 1 in'JL> Sj_CJI j^u (jj-C- 

■ C- j 1 0I I ic.j^u • ,V"\ l-i |~» fill 4 1 mi*i1L> Jluj_jJ cS)i^Jl ^jM Sj_CJI it^p-j 



jiJLaJI oj-k £-x*u j'^-*' 

SJjljca ^ U i" ...a ( pj icj^jj ^y* * • ,*\ ^Ji CjLc^jJI CjL>j-La Ciil-C IjLs 

Y-"V ^-^p^f Lo_Cj .0.97c jjjjjJ iJjljco I d.5c jjiijJLa. 

Cjj^j <pj) hoJI icj^u jj-o (_s-*^ ^L-Ls (J5l LaA ^a--^ i_>G£.^-JI iil__i| mil j^- 0 

oLc^JI j^-o SiA_-.lj OjI^ IjLs .P j --^H ic ^uj 4-ijl m ri 4 1 t"i '< J-C (J ^ i 

ic j-oJI SJjLsJ. LEi ^a ic j-oJI L^lsLubLi J jl <p jjAJI ic j-aj La Leu 4-i jl 

<GjLj i^I I ic^jj j! I jjh «« 'j .p j --^ll ic^u J_c J i<^i~> \ m ^jjj^il isLiAll 

■ J- 1 ! 1 m 1 ll ^ ■ ■ "i ' ^jLxo d ^ '"^J ' ■ .jIU/n Lo_C i^jAaI ml I (Ji-J 4 ' in lIL) 

-JjLsJ. Liij J »-»■" I ^-a 4j_! ic j^uii ■» p j i/ill 4x.j*jj Jjl jJjj I jS-4>j 

Jju__jJ ^ m-> I ic^jjl Jj-a S_/vJLi-3 4_iJ»Luil CjI io*£ i < > i<Vi ,jl liiLAll icj^nU J_u_>_aJ 

iSjLc. (jjiflljj L__C 1 1 jp^jj (jol^a jjl ^'m t Iaaj .pj i^II ic^jj La ^ 

tJjJLlJI J i,-ifl 11 (3 l* 1 ^ jSi Lo^j 4 i , ^ , Jj'j '*■ I ^yjLiJI J^ajLflJI ^j^l-^^il J-Cj 

& C- s= 

4jl ^1 iLajLj ~ ■ H ^jLtuJ JjJ*^ » ... a ,^ J^c. 4_ijlj Sjii ^ " ...I Ijl 

^ s 

•(I>*3^^ £*° jl^^'v 'i'Li J-i j-i I roflii myi Uaji- ^ ^ * ' c>*>ll ^ _r a1 ^ ^ > ~> ' A 

— « fr - ft p 

v.jjrtij jis .iiLgj'i! La jjl jlj^J (j-l j-oJI Jjl ^'m it_ r jJJ (_5>^il J-a. ij^aji (jl "ill 

gjii^a jjJ> Lo^ (Lftl V\\T\ jjJ L^j^J Pj*<aJI ic-j^u ^-a lILa. IJrjj^ itj-oJI 

,jl ^1 SjL^JI Jjj>-o ^ * ' p j -^>H ic^jj ^-a it^uJI ojjtLSI I « K j ^Y-"V 

(_yi£Li jj'i! jljjj (jjljJI 6 j j i^it Jjl^ ^aJ Lo^ ^> i»i-> II i'll in tj ^ w,/-> ) I Q C-jLixu 

J^aill ^j^-oj i^yjlill jji^Sll (_>xjI j a o SJjiJI jj^Jj .Jal Lc_jLuj LS -lajLj S^jill 

• PjjAJI icj*-u ^a p in ^> II ejjrLil LaK J^l i^jjj 
AA£. ^ t ^ J-° J^ 3 ! C^- 0 Ll5lj-o |li m*> H (jl^ lj[ <JS J- 0 ^ ' d ' ' '"*' ^-WoS ic^ujlj 

jLla'^l (_3^a ( I j fl i ^-i (jjl 4j£-_^oi (Jjj)^") nit ^> mi-> II ic^-u ^^aiiiii jl mo it^jj m/i 

» « rf c 

4 i^-i jVl "ilj ^*J_ua^LI iLL« j^L (JjjjaJ 4^j^JI (>jlj5 I iJj 

d I i p i 's I I jA> l CjLfljjJlJ _/> ^""t Jjl i_i ^> < ^j^."i!L)^a .^l" m'l )*j d_iXitu.ll ijjJajJJ Lxjj 

(^PjjjJ (jjliJI (J^ajLaJI icl_u_a jLjlj Jjl K i'.K .11 ,j L^jLu__v j_j j^-lll 

fi ./J-xjj (4^ j 1 1 4__aS j^-i-j (^oj (Jjj«_a ■ i. ■■!'»" S^aill Jjl^j <4 \ «iil_cu*jl d "jj ' i_§ 

^ 4 15-Mio J^uJ iJjSJI 
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f> m-^ II ^jJaaj "i! JjAjII Ji nilU .Lisjl 4 lYs 11 SjLj ^ Jj .LiLi 4X. SjLj> (j-o 

,3-0 Lijl Jjjj Jj <Gc 3^ ^JfJ Ja^i i5£_>a. islia 

f- . fi (■ .y 

<_£>=»-l SjLjljj ( llIxjJI tjA* i 5 j a •» o Jj iSjjI^Io I ub 'I m L$jj ( J /2)mf - t-»n j 
JlS_il 3^ J£-<i ^^ja ^jJI 5 _>l>^-ll Jj-o ULaj >4jUsJI Jl£ ml 3^ J£_<i 4 1"< II 3U 

jl «" f I JjS-«J 4->.m-i]aLla (j*^ 11 iSUaJI ^l tlxS-J^l^ C5j^"^ls^ jfl ^ '— 1 1 -v^a .iiLiaJI 
^il^JJ il£ ^l £ = mf 2 4lJjLaLo j-ijJa 5l>a-) ^j!" im'ijI j£l <5Jj£ LgJ ^1 

4 1"^ j 3 , ■ .„\U SjLjJI .-■ -."1 4^1 I '1 jLilj .isLL 

4j 

^yt JSJu ^^jS i4j^LuJI 4 l"< 1 1 jl d-^ .^11 4 I'i^ II 5l o mil tjfl i^ill 4jjLll^ icj^ 

.isLkJI Jliil 

isLk Jl Jj->" 3I itS ^1 i5LL 3U lj<^j .^J JS-cu Jl isLkJI JlS-il 

islisJI ^ Sj^a-J-a II J1«J .^n'C ■» II jl LoL>. 4j>_ilil iSLL jl SjjjjlQ 

4 in i Ljuo ~ j ' 1 " LaS ta jl "II 4jjj^l .-.I ^ > .11^ II M a'." -,.l ^ >.l " ...I Jj ijj^jj' 

• 3^1111 Jir»flll j 

Ljh'JI ^l„^~ m.L ^J-tli I (jjlf, Jj^llil ^I'^'j ^jlJI 4I0I4JI iaLSiJI 6ii.ljj 



jaJLxJI Cj_jJ^ J»^-*' 



.9 



"I s 


lj^A^ Lr* 1 ^' u^ 1 ^ 1 








^^--•4 .,,.,-.11 K ,',K,ll 




> 



.t j .All icj^jAj ^ I J I ,4jL^,"ij La J I it jjjj 



<x.^vxj 4jLIL> bi^lj L&jlaiLa ic^oj ^^GLjj ,i!>LLL» . t.^'i lyGLj gvIxLuj ■■^ili 

iulDI j "iLo \AV iJlc 

(^o Sj-o VI* • JjJLAJ Jjjl ^1 <£.UJI j "iLj-o \ Al • jl tj^-QJ u-^b 

■ 4n,.i'>ll Cjljrullll ^^^M^ iCj^LJI L-xlcl j ,dJjJ .ic^raJI d±i 

IjAjS 4_j-S 1 e-j) i All CijlSi Ijl tLui^ll Ll! jJjj ' a jj.-->"'' /jl j-\jJ.I J^a 

i_ia^ll Ijjk Jius ,1 ioIj .icLuJI Jjjs Y * ^^ul it cJj->"JI J LaJi ■■■H 

cLIjjljjIj CjIj'i i'i^Lj ij Lg^oJaJi-o i,,"^ ,5jrt ini II inS II J^a 4lniln,l *ilLa-a 

ijjjJ <jjullL lis. S,,^*^ ^J*^' (j-iLiil oLc^ct3-o u^"! I fl"m iSjLLI j»-<2>I^J 



' ■ (j I 4 ' ' "■*' II 4 >j Un'i II j ■"*■ 'I ^L_»jjLj (jx cts^jJI j^j^y 5 -u>-> j 

(A) ^p^j JjojjI 4 *» » » /v (j-tu (jdjLalLo Ca- 0 *^ tj^ -iJL~JI Jl3 in II (3 

(jl O .liaj),->.La 0L1 ^ _i in'JI yGLill jl ^jia. Ij^a. 4_JLc icjnoijj pLuaiJI J! 

La L*_> j^jj (jiij'^l J^. (Jiaj (_^jJ1 (B) jllli ijysjJI J^- k_aJ5^jj 4jloc, (j-"JI 

ts\\ 4 _> If.j (jxjJI 4JI t-Ti ml) (A) ^C- jliJ 4 j in'ilLi Uajl jaj jajjl j^ J>5-> jl IjjLS 
'4.u..n 5£ j^JI J£ j! <Lalc £-a «(A) jUI jl "ill .(£) j** ji!l j* ji-ual (A) jUl 

tLfljjiaJI jLi .^n j« j ji */->\ j j a dJ jJj ■ d j ~> "1 1 (^jJI jji> (£) j^Pjill (jl ^AJJf 

5 _ ^ p & f. (• 

(jjLSj^j 4_ulj Uua I ^ i\ j~ A ^ *. (j| j'\ (^\_op^jJI (_jl Jj^LDLt Lg-i JJjvj l _yjJI 

(j^-oj (j^ij'ill (J^ J_jJtjj I frl lAflll 4'< ifl n> (J-oSj £-a Infl'io 

(jjLixuijI , iL^I aTi > « <j . IjLLj j » '^1 (j\_ot^jJI j 'I > 'I Jixuj .iijLfi-LI 

j I yiVj ii^^S Ja-a-lL. cu>»l -i^Jj) q» <^l a^^ll j* SJL^jJI (A) ^tjlll jl 

* - fr 

4-ub (jl£ (A) jlll (jl 

(Y) .pLAaJI Jl J^jl Laa^ (\) :^ J L U UJ 

Cjlcjl null jl ^ iA j > (iaii 4-iaj>jII ^pljJI jj-^all jial jjauJj <jaj>jII jJa^ll 
6' C?^ (j* ^J^ 1 """'' 'JJ^I >1j M_woO"> Jl JjialJI (jjA>J -^^Jl J L^J*- 2^ 

,1 1 A (ji-tu .(B) j^tjlJI ^jjLLi 4HjjLLa '"if- (A) j».tjjJI ^jjt (J Ls^Lli.1 cJIIa 

■ (^"s iii^yC'^ \n i"i 5-VC.I inn < 4jijIj 4iijJaj ijjj 
^J*S i'i II (3 j Q Lo^ iiLuiilj jj-ojJl j\-l ifl^JLc 4Jal injj ^ixaa^jj-o i"i Jj-oj 

J^°H j lLLo, 4-> ,^l JLCiSlI ^s-iL^. 4 JiiJI IAa j <g! .(l)^T-l 

jj)~> o (j-a cT ~» n ^jjfc j^yiiljJI jj ^ I jj ^jifi^ll jj ~> 1 1 X LI Jjjsj toJljJI 

^jl> (jxiii J-jIjJI J-»->JI (j-ft-tiu La (jl^ajJI Jj^IjJ CT ^JjLIxujj) -T 

J< Ail I VjA Jla Jx. i^j^jll oLiLuJI (.^^Sll jljuSlI Jla ^uUflJI old^-J 

H in-k II (j^a^_i La j'tCj .j«_5l^il dt (3 I (] ' a J^-I^aj (_^ll ^jLsj^Ij |» iii'fc ^21^0 ^Jl) 
nJltS^JI j j jaj X (jiill^ U. fll » ■.. 4jLfi i^ju»^a (3 djfi '" ^-1L» (j 

y\ i"i 1 La^ iLvuilj I ^ »o" .11 ^ I U.-^ jj*^ ' "' 2^^' J*S 1*1 1 lj 



rr \ 



^JL«JI Oj-A J^s' 




c7> 





(-) 



.A > " ^ a L » j tS ^rt-fl J-xj ii 

Jj^'tll dJjj i J*S mil j A JaiJI Ja iil^l *>aJL> J!irtJ (> o ill j .'Ij^'l I p my llj 

^jl ii^JjLala (^op^pJ C^Alc 1 Lojfc Aj B (jl^ IjLj .tjjjl "! m i 'ij^ I 

4 0 1"^ ~t o ^)j)STi 111 LojijLa£.l (^J l_i j ^ < U" <i -l^j - . a I" ~ L&£^_ijLj ^1 (I J \ T — ~\ 

.Ulc jjjl J^«.I_jjj La J jr. 
tij^ae-j^ ^ya "^Aii .i^s'^x^ll jo 1 j I al">^> o Lcl5j-o (^j) N V-"\ J*C AiII jj io) 

Jl A J-c C JJ^j .A, £, C J£AJI lla JIqj 

Jj-ajj .C j-a£. (JSl (j j*S xxu (ji! nJjLalLo Lajkj^afi. j*S xxu i,^^^! Jl^ A, B 

i^ya ilL=JI iia j .IsiLs ^jl^p ^ J- 6 '-*-^; J Lcl2^-o N V-"\ J*s .mII 

.La^jLfljJI jjf. A ji> i^l B 
Ij^jS j •(.>;" "'^ JLiiJI J-C J^jS <n ) c-LiAflJI 4jj_lu1|1 Cj_>»I d5J 



4-u-ui 1)1 



(j^l "' "' ■ '.» ! '(jjJJ 'JjLo JJ Jj&l J-"- '(_5-aU.I Jl J^JJ LT°J^' 

SSj-UU Cj!_>-a-QJ j^J^?-^ J| jO ni.H (j^-all (j-o Ja :(j*}!lj_uj jIjjj .Jjlj^.'i!! ^^ti-a J.C 

Sjj-O^l J^* - J-fl-"J1 Lo (J/~V~>->Jll (j's ft > JA 

4-L^> < »j) 1 1— > o 4j_tu ijLo ^)Ij5 t u n ^ ^ \ Jl j^Luij jj^-Jj -J^lj j^^- i3 

II icj^jj - « U> » II 4c juJLi .»lj-> " 4 *» -"I 4_ia ^j-ui 4j_iu ijLo (J^^il J-C 3 J in" 

4 > iii iiiLa »" ' " < - - ^ I j . j j « ' ^_>jl^JL> iJLujj ^ *> » a ..ill Jjjj^l IjLj 
^jil^j 4 '»ja mil Jx. ^LLJU Ij^Aj iilLu^l ^-ftl'J (_>ijS!l Jx 4lxJI ^jjjaljJ. t£>=»-l 

v_jLa>j iL>.j Jil J^"- "^-j (Alpha Centauri) (((^jj » ^^jl~*' ■ '■' LcJIj 

LUI l_ljj <I-AJJ^> ft (j^jCj ,4_U^-LO 

J*iLk- (^j-o II 4 ■ j Uv'JI Jjl j u, 4 > If.^g tJLlil Jjjlj I *■ ' ■"■ Ij ' ■ ' ^ijj^."^! 

■ Nl l~>" i no l^ol frLAiJl (J « 1 1 jfl mil .-.!»■>■ AS <ic ^^oJJ /sUf 4_lL^j ij£>j& 
^j^jl mj frl i^all (j Jjjal ,..tl Jjl^ IjLfl .iijlj Sjiaj l 3^" 4 K n 1 1 1 ^1 "ill 

d ' j ^ J ' .' ^ ~ g " I *~ I " 1 jjL* /£ j'^ll ic^%u JjLxj icj^aj p *i 1 1 

^jj h-w^l i nij '^n"U 4iijJaj d > in'i ILi oS^jJI <jl ^ ~w^-Ll j»JijU=il J*iLk- ^jja 

,Jais 4_>j^ajLi <1 *» 1,£V ^jja.'ilLi jjj 4_»j^j_lo 4j_uj N * * ^ ^> *t 1 1 (jl 

. JaSJ 4_ij j i,n 4 \ m ^jJlLuaj Sjj-sJIj i_iLiJijJI 4 1-vj-S ^ g7if ^oj c-Lj-i^ 

(^1 Jx. J'iUa)!! J-C (jjjltJ *i Aflj iixu ^L^J ^^ailJl (jl J)J '■ '?."" 

(j-ajjl jyC jfl mil (jLfl ■ (j*! o > &l ii? fl II (3 jfl mil (jl (j^j jx£.^JLij lj^-ti_3 

j ^iliJI Jl >~JI jjSJ ^USlI Jl ,>3JI J ^UJl (jl j Jla* -51 >ol 

(jLo^JI 



vvr 



jJLuJt o^-a 

,4-iIij-ui> 4JLuj 4jLa 0*J J-C. jk^j i| "ilia Jiilj < ( 3^a-»J1 *LAiJl (j olj^ll 
4~iLtl j^jl! f.\ rriflll 4,'ufl mi ^LLi .CjjJoa 4JLwj 5jLa JUa iii La P^Ju jji A&LuiJ 

~ "> 1 1 J| Ijl <.Q »t 4j_LU 

Cite <jt \ V-l JS^i j ^< ...flj<\.L jjjLuJI j»_iu^Jl Jl ixili Sj^aJiJLj 

Jo^U-vl! ^jjLjjJI ^xujjl jj £ <3 ^jlijlj ^ ^^aiaJI pJ^JI j Sj^».jil il.Aa.Sll 

J Jl SjjjJ! ^WxL ^jJI cT ^JLui aU^I j elk i-uoLkj ^j-LSlI 

-LoUJI 4M<»nH dj^laUl 

sj^j ttLjjjill <>jlji •(lt'''^' jj)wt>S,H) ax.jLuuJ.1 jfjx. Aa-vsijII _>is^l Cj^ 

CiLidjllI (jAjij j^jt (SujaaJI 4jLj-^~1I o^JjLjJ.1 cIJj ^.1, w"i f nLi <Ll>!j jilj 

.4* jLauJH aLiAj^jll jiaill dJ j (J Laj .^yLa.jj: 
4jjL=wj-a IjJa) ^ajvixuj 4jJjj^»j Cj"^jLjlxi ^\ ^jjaa-mj (_yjJI ijjJajJIj 

L^alt ^'jJ' JJ"^5ll Cifj 4g j ^a.jll jia\Ll ixoLiJI ilLaJL SjOa^a 

.«4jaL«JI» d 1 V.ir*'JI 4 ijU'JI 



JiL J^liJI <lLusj iliu jvijj .LoLaJI 2 «■ -'H ii^lijJI ,j iiiuLxo! <uLfia 

4jLi Jjill jx ^jJLij .^^qJjJI ^ <Ti ~» 1 1 (j j»jLt Jjls j_>j oJj^s ^yjJI ijjiijjl ajji 

ii^iajJI <JI J^a^HI ill imj J^t l^il£ JjjaJI jj^iJ^I CAjjljJ^iiJI i^a JjJjJI dliA jl£. 
jc I <Lo l lfi!Lo 4_L^^o Cijl^ <Lal_»JI d ijU'ill jc jjl"i m*i il Jjl_a_il jl Lo^aC 

JJL*JI cjljUol I S-iiJj£ jjLvil>S! LoLaJI 4_u-uii!l ii^lilJI . iS".j .(Gl^l 

^ fr C tec 

Iiwii ^o"ijl Jjl CjIoj ii^^Laj LoLaJI 4 j winll SjjiiiJI jc 4jlL^jl jjll.iinl ljj 

4f£j^. II ^LJI u^'-*-" l>° Sj^a^a — 4 II — <u«£JI 1 1 a *> jl lAVj .IfjjL?- 

jlj^jLflJI jljii jl£ Ijl 4jl 4-fi>Lujl [J C.JLlu\ oilj .iijjLiJJ -kLaJI j^jLSJI (jj 

(jjjajj ^LlII j^jLSJli .4 IVs II jj-o jl al~>-% fi jLc^j i_Sjj«_i jl i_i 1 4 i^Lxl Cjj 

«_s ^jlj (F = Gmimi/r) 4_»jjL=JI j^LSj 'uh'- 1 jj 1 ^ ^±i£ *-*j>*i = ma ^ 

oi^JI JL)j (j Lu^^I" c5>?-' i^s^JI dil^Jill (_><a-«j ctil^ (jj .iijjUJI it^JI 

■ ^ iri-rt. 4_ujL^JIj jJI jJ uaBJI ^" l"< j\_i JLui jl£ Ijl Lo ^jaia^ll 

4 1 1 -s C isjLtiio (jl ^AiJJ i (j< ") 1 1 (jA_> . oNl " I ^\ ^^uLija ^\ nU J>-o (jij ^»-l^5 

^ ■ * 4^ J I 1 1 a i jl iijLu^ua cjjl^ Ijl I. ■of. (j "■"» -I JeLttuj : jLljjLuii* I " Q 1 ^ 

hJa^JLluII j-o 4j| U>l jLi *>*« ''-f 4jL^_iI J ' '"' J jl ^ ■! jrLa I o (j 1 1 Jj 4_ujL^JI^ 

^ylll <5"iL«JI — ^ jl .in j 4jjjLJI 5^5 jo l J_>AJI JAaJ jl ij^l^JI ij 

.^sliil jjl'i mi'i il (jAjiu i_s^ju c.i~> i ""»! 

' tfl i (jr^A i"il i—k&^a J^=>. j jrtJlj 'C^jl ...~llj 4_ujLaJI ^il*s"il U JI~la£^ 

^ i - - • 

C^_>-aJ IjLfl / . _ i*C j'C ^1 ^ -v 'i ^| jt I^Laj ljx«_J 4^a._)L^JI ^JL«JI cLxiai ^*« '° ^3 
od^i Lo^ LoLqj t jj^JI ^jj£. 4jl^^ jj;^, i jii ^j^-^- "ill jLi 4jjIj 4x.^uli 4'nfl mil 
jl nil in j i_l*\ 4'i ifl mil jfl~i fin Lojjfij .j-aill ,J| - j" I--J (j pl i^lflll jljjJ 
ji-oj 4jl j il" il 4 i lAjj j"i_Juj^ -LjjJ 1-4 Li I jl oLi| 4^3kjLo i4jj jLa. i "'^ 

dlljjl J-C I t.J o-> j-=>-jj . eLixfiJI ^jLxlLi 4.LI in 1 1 yoLlll (j^iAj J-C Jj) ii^i^> II 

j« 1 n't ij^tl ,J| 4^^^! (j Jt intl is^^c. IjjJ Loj'ni 8 :4\/i>A>"LI 4_i iiiLtuSlI Sj'sfllLi jiL) 
J-fiJj .jj^jajJ cJL\JI j^jLflJI ^ Ijiij .JjLjlcJJ l jA_>I ,JI Jfl ml Jl ^jLujJL) 



(.J» «-iLI Jfl ml (Jl 4 miCi'i jiLuJ.1 J-SJJJ J-tl (Jl jil mil Jl 4_yisjl 
Ll^al <ii<>j Ij ■" " pLlouJI (j "ij^a.^0 t-l ir**i 9 m ^jLlllj I jl Lo ^(^-^ ml 

L^jl^a. (J-aAJ (((JiLuol Jl» S^ji ifj m"i jjj L^-jLfl i^^y^j^ U in ijjjL^. ^jl ni'il LoLoj 

<jl J=>.IjJIj (j^L^JJ J_i-.").nll j^c jj^j "it jil^j 4'<jo inlL j£j Ijjj .<LjjLi. 

6 j 0 1 1 OjI^ Ijl Lo i4 2 i9J.ll d i j «^ " 1 1 i **i ^ ^1 k ( jxiI mV^I » Jjjjia j>£. sIj-uj i_SjJLJ 

.Sjrtj^ <U"i£ j^c SjjLuaJl 4-ijjLaJI bjl j\ £jLulJI 4-^jVi 
4_]!Lol ■ ' LaS i^jLxlj d U . jl 4_ii ,j£-«-> ■ ^° _a-o li-ijls I J*S tbj 

\ \ m** LoJjJuS lO*) m^i l~i-». (j 1 1 i*i 1 1 jj)f>^-> (jl C£j»?J , ~-*~^ Lh° ch---^ 0 ■(^J-^ 

^ (j » 9 j3 (jl^j I < ,i <i -s. L^jI^j ^».MU.i.ijLi tf^jLii 4 » ii^iLj J j-^- ic^^uj d*C^->," a jjLutu 
ili in J — iij^jA Jjia S^jjs l$-jl (J-c 6^SJI ajji J[ jLiiLjj .5^)1 1 nili t_ijLi. a I -v" 

JjLji ^yjJI ^IjJI l*'jj 4_j (jnVt ^jJI jj- mil 1^5 a I (] ''^ I 6jJ-L) Sji 

. ^jLliJI 4 i , y\ 1 \ (J J^>. 6_)Llxall JJ^J I"' 1 " d U>"*> r, "> i»" ■" " ^ ~- (3 ij l**"' (jl 

J i^iflll (j i'i in a ij^jll j-**-- --»-*l-> S>2 ^ n 111 j Lo) 4_»_aLi Sji <JLui IjIj 

4$^»JI ^jl.^lj..., jj^jSU 4 >/n\IL j'-l *i!l .5jl i mil --o ul^^JI &jl .,.*....a (^Jlill 

Lo I - p II 1 ^ ° j 5^1 uii ^^1 in" d ^ i"*i Jj ^ mi~» { J^. ijjjj^i 

J^JaJI S^flJ 4^1 Jiii-'ilj .^IjJI jj)i^5ll (gjZ 4ju\jl\ Jlo J_c (J---^ 

((4jjjU»JI 4 i m 1*1 B 4*i i i ^ i,.\fl*il ^^jlaJI .4-u jl -» II Sl^LaJ. ^ J-s*i iu*i jl 4_>j£jil 

*bljLO |i3 j .^yjJ ^aJ t jljJ ilia. J< mi J^. 4 /.I 2 1 1 Jjl^j jl j^ljiJI (j 

.V • • \ 4jl^it (_j-oJl-JI JIj-n II ^In'iiin iaj j^j (j 4jjLuaiJI dU^ H ajji j 
4-p>Li ((j<"i-> m J^j) c J--»-l ij-° 4^J»Llll 4_>j^jll JjJaJI ijl J-^^J 

5 jl ^U- i 4jLi I-** a o. i^ .-^11 JjjlLL) tjllll jlj Ijlj ej~*ill ^^.jLkJI Ull 

.(j^j'i!! U mi jjc ijjjLiJI e>jli 4_>jLha 4_i j^ia 

iJL^JI l\"i mflUi 4j_milL> 4jj^jll J^JaJI 5^5j (3i»-lj Lo-ii ^L^JI jj»S|I 
^jJL^jjj jLlal j^l, W*t ml tjll Jjl Lojjfi. Ua a U" ^yjjlj i4j^lj S^ji *ijii L^jl 
.a^aJJI fiijji _>^iaj *il ^pX^-jA (^jLu*Lo j^£.) ^Ij j^jl£i3 jLUI ilL». Jj .^jLulo 
ifli ((^liJI jj^i^flll ilj^) iijljjl 5 £>j-a> jIjS^ jjjsJi ^yjJI ^jt, 41*1^11 jSlj 

^ c- e £ 

LisJ ^ ^ylJI ,4 ; ijjLJI Jl <jl 4 ajfl-. II (j j^-oll j^o (jjl" m'ljl JtLu3 



YY1 



J^. ^^a^jII _>LL^!I jLl^l j-ojju iijlj Sai Lgjl J^. ^(iajjLa. 4 l7s) 4 [Y\ I i^jlj 
4l"i*sllj jJI jji^iSH <jl — ^iK'ill 4"i i ir^jA j^> 1c> uLluS!I j Jifc .la>jj^.j 

4 l"< 1 1 Jjl iijl ,r\n jxJ 4jl Jj_)l"i im'i il jjJu I ft j .4 infl't e^^iJI LajJi 4_i_ijL=JI 

■Uii^fi jljxo SatlB J^c > 9fl t Lo I mi jl (_yayLfll .^yaj^l U in J-t ^ylLa. 

J,£J1 j_ki:l Ijli ■tj ^i-^ in I I jjj ijl j'jf^l j^J- 0 ^ imj in .iliLii it ^paij d _>^>-jj 

e 

1^) ^ 1 " 1 

jlj-o j^>3 jj^' (.s^- 1 "^ CjJ^J^-* 1 ^ " ^ J-^'L'J .4_i_ijL*JI S^aJs ■**■ a" I 

LS -&j) ^yaj^l J^a- ^jl im"i i4-ijI n-iflll i] j m & II t^yjua-jll jUijUal ,j}! i ( _^cs_) > i!l 

. ( j o"> in o (( Jaj 5 mi) j Lajlj 
.^yjljJI .-^ a llj d . % M ^ II ii^iJi w*CI " ^>jSI ^-iJs La-i ^j)fl i jaK'll I Ua Jj| 

jxJLsJI 4r jl ..." ^ eLAi 4 \ >a ,,, \ i —~\ Jf\ ,', (jr*~±ij .LLijLa. l^^jLj ^nnii jl jjill 
j^aj j .jj^"i!l iajLaJI ^\ ji<-i~\l ^jj ■»*! m\a 4jjLfljjxll j^X- 6_>^ ^ 5 l~> .^j-^jLiJI 

(_=.) N £-"\ J*\ imIIj jixiLii J-a-i eLAiJI 4'nfl mj Sji!l ^ J-o N £-"\ J*s in 1 1 

.pLAcJI 4'ijfl iii JiJj j^s ^_>3 LoS 5ji!l £-33-0 (_ ft) N JK inSil j o 

j*s o.i <^l .Aall 4'i ifl 111 Ji»-lj Jj_o I fl" »jj *'«<• ^jK n ^JaS j\ 1110 Sj^JI oji»-l jil 
iajj ^_ya g-^^ < ^- > l J-^- II jl mo I j a , ^ . c\ . X a II d \ » a , . , Jji.|j > I a, I ". n 1 1 

^ic jjlJLa. JjJ LaS iojjUJI isJiLllI 4 il-»il in'ill 4^^aJI iiiiSlI 4^^aJI 

.(0-r JS-ij cJUll J^iJl) iijjSJI 4^^J 4l_,U" 
4 1 in'ilLi ^ )S"i »ii o (j y\ in") JJiliui ijljjj 4jJi"i!l Sji!l it j^i Ciil^ Ijl 

4 '1 ifl 111 Ji».lj ^_ya iijjll ^sl^-a ^Ja5 Jfi mij j <^l .Aall 4'i ifl m ^jL=»- j-° * J s JjJJ 
Sj^JI it^oj Cj^I hi" ^aJ ^" -^j .^jLuJI LaS " t-> a ..." » JjJ L^jl Jj^i ^t^JLi^a . gl .A a II 
jl in o (3 d j ~s "> 1 1 i3 (_]Ja!Luj L^jLi -r.l .^nll d'. .a ,,, Jji.lj ^ya LaS if j ■■^H it ^pou 

4t_ r aj Jjljj ^AjLj (>_u (j)\£-"\ J*s inllj Nl -la Ua L^il jJjjj [5-*^-° £ 

^1 .Aall 4\ .a ... Jjk.lj ^ I 0" 'jj iifli^l 6j^-ll 



(JUJI CjjA in jKil 



W W 0) 



0) (j) (-*) w 

^^l^ (j-a La£ ( a. <t_i *I) *dr jl ..i" -i A .Xa d\.a ■ ^ £j^)Li^a ^jLuia ! ^ £ ~"\ Jfi in 

J^l dJI (j-a jLwii (j) pLlqAJI 4jj fl ui J&lj ,j-a <Gj^j jjc i ft ij) .pi ii-iflll ■■■ 

a iljiil Cjlfc _^uJ 

cJa.lj ^0 Lo£ N i -~V J*v A. II j 3 '...11 oLrofojl J£i «JiK">ll IjJ. liijj 

(Jl ft _/ut» ,J| ^jl pLx^flJI d'"Q ■•■ ^jLuu Lai (jl (j^ ft > ■ J>n II 4\ »« •■■ 

SjS >:llnift <_>uiu i'II — ' ii 4jLfl cl ,Aa II 2\ja ,,, J^Li. e j<^> ^1 » in j^C I jjj .iij jLaJI 

« pi* 

.<Lu jL*JI JLa^a ^jjJa (j*- 
LoLojj .4 mfl'i pLiAaII LiJ">"i Jjuoj 4j1 c^ojAII ^1 ■» in pLujl ^1" <»*i >I j^ufj 
jNLi. ^ya cl ,Aa II Lulo^Lua i_fl_>Aj LuL dlij Jlc «<UaLaJI 4j wn'ill j LaS 

^1 ^IIjJI gl i-^a II 4-iLAxla c- j --^11 ^1 » in jl in.ft ■ » i £i£ ' .iali cj .All . CiLaiLlill 

IUiiM*>ft ^ U mil (J IS I jj La J J-t j ^Sj'iKjll jl jl a (^.' *' * "Jjfl*^ 4juuiI 

P^odJ > 8 U^Aj .<L»jLc 6j 1^1 in ft j! 4 5j la I 4_ujLuB ( jj_i_)Ja ^jfc LtujjLo jl 

4 ^ .31 I ^ ...a'. 5jU...tl c>jlS I j| i_fljAj (J I 

j j">_ij :4 ft \S"> nift Ci "i< I (J j J ' j I ■■«* »^|l ,-.aj-v *»l IjLi — U ...I I 



YYA 



4-LA. 



jLuuo jl£ IjLi ."}! ^1 <l o ia" ■■■ ~ *j U ...1 1 OjI^ |j| La (<=-j .All £-Ls_«i; jLxui) jLuaj^l 
o 4 infl'i <^l .A a II jjl " 1 » ' " " j)^-l «l ft i3~i nift )) (_>ajJ 4_uidj frj ii^ill t mi 
itjLuiLo 4^_>^. 4 -\ n i 4_fljlj 6 jj^ j' ^ ijjjLa-ll jL> Jjjl" iVt <l ^ (p'tj 

jax. j^lj jj 4^_>^. cjjl^ itjLtulll 4^j~> II jL> idllj ^r-"^ •is JU! ^^y 

"■I .Anil j^j^flj d U.I ... i » . i ... Ilj , .//vj n f a j « ■" . ...j 2 r~^\ ..." ~ JjJj^AJL) 

6j^j«JI Jjjjj-iJ (_yuja r; ^jj-i jl i~fcL> e-jjJI J <^i4*jl Jj-o Lqjj .iJJj ^'m 1 IjLa 

g> U mil jj£-» ^aj .g^Mi jjii ^jjiJI jj £j_>i-ll .SS^Llll jLxj^I (^jLaJI) ^l_>iil 

# ^ « ^ 

^ t"i mil j>C /J-jj ^ ^ "' J-*- 0 Llu^jJLo _jl g-l inln iljUa ^ U ... Jxa -I U ... i'i a 

<_yujjjjsl jr-.frij.JI oLixiLj^JI jdlx. a_ujl J^.) ^Jai^l g.,la mlL> ^Jji-aJI Ja mu'iU 

jSl ( _g l J_iUI > UI < _ >J u 3-fiLXI ^ U .nil ^ JLLiJ .(4 1 mj'ifl II jlisSlI JjO»JI j^ia (_5-iJI 

^ In <n Sjjl^aill l^j U 1 1 a l _yjj 1UI jLil LoSJ^j .Llfl) ^ il^i'i'i JjJ ^^u j iU| ij^Joj 

J^: Lol NA- ^ JjJlil j i^Llll L»ljJ>JI fcjo? ftj Ijjl (j-flJ^ ^ t^'iii'in 

L)ljj ^ jAa-oi JLILI JjJ-tu J-tJ .4 ^ 1~> C\ "ill Cj^jill 6 j^i ( _5JjlSJ , iJJI U mil 
( J_fc ^-"Jj .Z-i l"i o J 1^'t N A • ^0 LJj^^ ^ 1"> m |i^Loj-o Cxljn 

i_ 1 1-< fl 1 1 jk I ifl'il il *jl n <u jl 0 « 4ml 1 A. j e-I^Luj"i!l U^>. J-c 4jjtLij (j^ij'ill ^1 U .it 
(j\jLg_S 4 . Irj .4^*jJ ^ • I ^ j *- a j^jij (j* ■» I '^Hj f-l^aiiu'i!! ]n~* Ljl^jjJI .JLo-uJI 

jl (j 's n . i j I n ni 1 1 1 1 1-— 1 a 1 1 jAc ij^aljJI^j .<L»jj NA* Lojkj^j I " j f j " ^ " (jAjj^jl^Jl 

NA« j,-o LjljjJI ^j^»_o jj^j jl (j^-oj <S^s? J| _>i^a 0-0 

.^j r-v • ji 

(J^aSji ,lirm O^IMI LjI^j^I' ^j^-^ « '*■■- ^^Lijiil ^ U ..■!( J-xi i^j^ojlJI (J-C.J 
^^a-QJi-o L^j ^^1 4_aj^aill ^ U ..-Nlj I ' j-a L^jjij 4J Jjl JLL> NA* jj-Q 

^jilU JLiLo^j) .LllLu Ll^jij 4J jl JLLj 4^jj NA* j-a Jjjl i v iLl!l olM I UjJ 

(. jl 1^-1^ II ^jj^^JI g ^vu i_jJLuJI 

JLojj llcj i'i! jj.1 LljiLoj jLxj^I ^jj'ilj LjjLAi jl£ lj| i_ s^jlj - a »^ ■» j q'»Ij 

."i! ji! LljILo jlS Ijl uj^>J«-i jl (jjJJLJ f-LtAi jjj i/l-k ft ^j/i-^ <nl ■ a >*v *i!^jl 



cJllJI jjljJI ,j dj~t"ill j.n..Wi 3->^' &, - 1 - a> • Jfl "il Jl jJajJIj pLiii 4'ijfl hi j 
^iKlL) f.jjcu jl ^jiaj mj ~$ Ljati JJjJj ijfjjjLiJI <^j ^rL i.iJI J| Ji-Lul Jl jJajJIj 
^j 2<Ja-oJI Jl I \ ini'j Jjfl j jl ■ -^jj .<G*iliJI jLxjSlI g-t .^flll Jl jJajJI Jit 

. Lujj)fl n ^1 I La '■"*' o (j^ lj| L° J J ~> > jl JjLajj j_idJ»_iJI 
j-iJ-suJI jj ** In .nil jl^ Ijl Lo >LiJ~w"> (ji-oil jjaS »JaS (j-o 5jLi^!l o«" La^j 

L _jxij»ij jl »^ L-» nilLi j' I- 0 u^^y 1 *" ' *" •" ■ '** j II ^ If- 1^^ 3 0"" Lt^^-S- 0 

(j^j£_i jl J a") ■» 'i Lo) (J-q (_£_^"i!l -.1 « II Jl's .ulj CjI">1MIj iijl^jjll Ja II 
n jl£ Ijl jl iQi Laliu jl iijljiil JajJaiJI oi'iLj IjLi .4 ajOj <n,n JajLr.A. 
4_uj!j jJ ((JliLij .(^yo^E-o ^ La uu Jx. Ljal i_Sj-»j LiaLi 4^»jJ N A • (^j-Q j^I oJjII L>ljj 
I ^" ... \\ d ^ > 5" ,,, 11 Uj U -.. 1 1 ^jxij^i jl . La. ■ jLxjl 4j*iLj ^Iji 
iJjJU La^J .L^xujAj jl J-SljJI (j » (_y-^' ((4 nil I Jaj U ~» 1 1 )) Ig-il 

olsLuiil ^ r ^=k5l jjfc p^o" ...II UA. II ^| ^ 3 .„ .i\ j II ^ U I 4ixuljJ 4_iljj j ^jJLLa (j\ 

pI ..-it Jx jl Ui a « l~i in i"< o » ?t U ..I jjx. ^ a > a.a. _ysl cilj (jl ^[ .^."J-^ai C/- 1 

~> Ui fl *< (jo isLiuA j---°l a i^jjiJI » '.'-^ II (Jx. Lol .(_yo^flj (jjJ jLajl 

c-l i^ii (J ^"J-r>.fl'> (j\_) tliliLujJkl { J^- I La ' i4_oLcj •((^JJ^-II j> '"^ II j^^J 

*jl n'l-wl CjIjI ml I _^ajl j iJ^aJL) ^ j .All j| Lq^.&f. _^Gjoj Jj t-t II JaaJI i^AJLo 

JjLujjJI ^a^.Li I J$ fej — " ■ Ijj^aJ I l-i-^ II l-SjJ»-i-uj g-j) 1/-1II ^Li.ilij jl ^1 t ^ j La 0 *» 

p ^aJI jl^ Lo I j| jLla»L) "ij ^.1 Ll ^Lo jLxjI iij'iLjJI j j ^Ijill jl^ Ijl 

.^J jil d n in* ... /\ Uj U-^ j y\_ijju 
&jl_M pj) i^l I 4jljIjI J_4Jl». pi i^>fl II (_yo^fljJ L£Li2l aJllI jJ^I (j^^ La-OJ 

pl i^iflll 4 n mt I 4 1"*^ 1 1 j^J^-J jl ■ 1 1 La!j ■ 4jl j ■ I I LiJJj t(jn n ."ill jl^a_i 

j-o P-l iAoII (^yo^aij j^l jLi 4 i Ifj ■ Ua j I fi Luj^flj I (j 'ir. gOJJ LJ ia> /^-Jl (j-o 

i_SjJIj P-j) ./ill 4jlluI jl l'i 1 1 C IjLi .(j n/1 ."J l jj-o (jjilLi j^^-J jl J^alil (j-o ^^ajTill 
\\* l-i'i ml Ijl j-il"i im'i il ^-ijj _/i j a j jl j« ■ *>*> U£ tt\ LaiJI (j , < j »^ II laaJI 

4i»_^JcaJlj ,*^Lj-o ■ p a. *« jj-o — (jiio ."ill jl_jo>_> SjLLI P ^goAjl 4jl^TuI 4_)Li-»_) , /Vi jl 
t>^J^!l O^- 1 j-a-fl-1! jkU Lojlt ^ n o .Til I ^Lj l-Sj) Hi's J"^La. jj's" vJJj i_L»-£lI SAia-^JI 

■ (_)nfi ."ill e-^jL& LiiaaJ ■..■*»■*«■ ' j (j 1 1 a <"i I Ij 
te^j tiiS II tljjl Lg_>jLflj jlj 4 a I" ~v « *» ( ^j-o p j .-^ II 4_»_il SjjiiLiii^o LxaJaTLojl Ijl 

OjLa. (ji»«,t"ill (j-o *_)_>ilL> SjLU P j iAJI 4jlluI lj| Lo ^'i'- ' jl P_j-all jS^aj 



TV- 



(*? ifj^UcJl I • < _> I J A "'^ 6-° VJ^-^ f-?-^' c ^ cp! 

O Jj2^juj a j a J ) 6J^-^Lc Sj^-i^J 4jLl£J 4j^liLo ^^j^Ja 1 5 I^aj^I 1 lj-d> 

JjjjL J^c j U a gj I J^o <_ijilLi e-jji^t H 4_»_uit Jj i-» i J) > Till ^^-o ^aj JuUj 

JLaJ, S-lxa. _J.y^S> J-t (J ir>~v (I 4-iilS Sj-o i-Sj m5> 11 <itl iui LliUji'il ^yjjjiJI 

■jjj ■"■ SulC JJ-i » jJ 1 (jufl i JLa-L PjfciSll 4_ujIjJ jj^J .(jno <"ijl Jys i >->j-i ^- -- *' 

*' ' ijjLalLi cijaJ I (j-j^ aJl jjjs 4-ujiLil 5 J ft! itil 1 ^» 1 1 1 jjl i 3 iinfsl 

J) > 'Ti jljiLa jjiiAjj Lujijj — i_S^luSJ! s-LjjI ^jii a nil I Jj^s <_ijiUI tlllj '—i i u_i 1 

ft 

4 ItC i S_>lLi _pHj t^iAJLs i4j J p^iAJI ^jl JQ j. ul l ^yi <&\ £ai j 

p we. 

(Ljj (^jLLiljl ./jjjjjj ^LaJI ^jjLaJI tl^ c HuA .< LJ i 

U-t 11 J-C 4^j^1,ll frjiAll Jjlj 4,/,iifl> cl .Aall jjju^Sll A \~\\ 1 1 ^1 t^Ajfl'llI J-C 

• t ^ & 

Ji^ljlJI ^fljC,,^. (^jji Kj'iKta) CtlliJ! J i/i8 11 j LLiSlj ■ w> aa, l M,ll iLaJjJ 

^jLiijjJI jljll jIjjj j ,_u»ijli j jUot ^j^jS j-o (^j^l o^ljSJ! Jil JjLjILI 

JjLia£. jlj^J. fr^ U ill j^JoJt \aA J.,k1 <iSJj .(jMX Jj^*- a^LJLJ jl *eiaAJ JjiltJ 1 

itili 0T> ijC <Jj!i LqjI a^k-jj ^J^*^ ^l^-U 5^ jLaJI ^rylj 

J^. 4jjIj £T Jl^a. fijlji-aj ^Jj-iLijJI Ijjlj , r i \ in flj pJj -OJ^ l>"^J' J-^ 

Lkc 



^JLaJI O^fc jliil 

»' » \ / a 

\ / 



( j_c iijlii £V _JI J£ JjLso 4jl Jx. S Ti 1 1 pLAiJI \sa> _£jLj u^-°d3 •f'- 4 

4jl (>_»jLij_li-ll jiucl • j'iifc J-tollll *LiJ-ii lj «<LoL$JI _££.» Ci^l£ mil 

!'■'»< ^aJI JiLaJiJ ioLgJI 4 U ,...11 .-.l^j^ .^-.11 4 K mi 1 1 J^. Jj^-aJ 

.4 K (J-«- I 4 . j I U ^ g| i^ifl II 4 ■» nUl fcjjj^. 4-1 jl lJJ j 'iljj (_J_>j 

I ''»■>"' jj^l La J[ <4_al_*JI 4 . t ,..'.11 4 . 1 1 j " o a ^" | i^i >| Jj=>. jj Lu& 

iujLa. O^H-a-o j\ 4x.jl in'ill 4j^-fc^J.I jJaill CjLcLu ^LLijI CjI 55-^ "Jl tdt (Jo nVi" 
6jjj--<3JI jj- 0 <_>"->J .4-ujLaJI JLa_o (j ^sLuJI frj n^ll «frljn^ II «Lklj^lI»j 6jrO^ 

i^L^I ^jLII .kii 5jLi)!l cjIjLu^I wilt jLvIc^l J jJJu J 

4jl J| SjLii^ll uxi Cii^JI (jj -LoLaJ 4^_iulj jSlI Cta-u-ol iolaJI 4 1 1 mill 

J-t^Sll J^> .nil wJJj Loj ioLaJI 4 . . .,.".11 4jj U'.ll 4al"^ ^ 4 j r^Ljj Jl^-uil 5j£ 
^jl*"" I * '° »l" ■"*' >l 4 A. J^t .-.I .jU.*JI ■ >! I" . a I* " .(JjIaJllajI 4 l-i ml ^y\_fll,l 

. V L£JI 

J| (jajjiLI A lAjJL) Li^jjjj ioLaJI 4 1 > ...'ill ijjJojJI Jl 4-=kLaJI J,5^s (^Jjjj 
oLclaUl .^yjLjjiiJI ULLc SjuijJaj 4 aU~tl ijjjJI oLitljjJI ijAjlj 

jj^^jj jl^ IjLi <c\ <j ...II . .jS''. II ft ,n , La J_J^>-J Jl I j .J^fl M ( J_al_iiJI ^jjjjS'tll 
4 dLlfl> CijL^ lj| 4jl JLala.1 dlifl> jj| i!_ujiJI pI i^ifl II (_>jujiij i_i > m > bjJi 4 I'l^ 
jl (j^-OJ Ji pI i^iflll Llaij 01 ,n") ji LjjLfi ijUiJI 4_lS Loj 3^>^ 

i_> >SJL> 4 '1 j < 4 5 U'l a jl Ji^ aJL*U Lai tdJ j wti-i^J jjjj .4_ojL0j Jx. iijLj W\\ 

jjSJI jLS Ijlj tjj^-JI tj iiiL$ 5_/vj^ 4 I'i's uiaj IjLi .5J^_^ 41"^ 



J-C ijjlo 6j-o (j^JI J^a. tLuiiJI cl^jJajl JJ 4 1 * Ti llo idJj \j ' ■ Ij-i. [/i-j£ (_j-«j_»J 
Jj^al^j jjJ aLaJil ij 4_a.^a p^xa ^Lsi_di (jLi <^-i-e>jJI Ijifc Ji)-o ij^j .4 infl'i 
ijjlo « Uo ...j,< 4~.il g 'ill Jj iiL^j"^ Lo Jl ^jo" ■ Jai». JjUJI Jl jryJI 

c\ .^aii uj^-> 'ijLflill <us Uj S^j£ u^-ll 4i£J 4_>KII iili^JI ^i; 

ULc gill) >ii ^-toaJI '-^ Jj-°j .^Ifl'ill 4 .mo'i J-c cLubiJI ^jia ,_i_w.ul Llsl£ 

J_C iiiL3 (^lali) liUo J 31-flJI ^yjloJjilJI (J^JI <jl£ Ijl LaC Jl-l^- (j^l JJ-^ 
<"LoL*JI 4j.i mjjl (jl ,j-o j»X.jJL>j .(4 inO'i J-C 4ojlo Ijjl U'. . ^Jj LLj" 0 ,n j»l ^4_uiij 
J^oS ^ik'i m't ")l 4jl "ill i^Sjj^^o 4 l".< 1 \ (_yLija o 4jl Jj *}! c-LnaiJI (jlo Ljjj 

■ ■ j tJj^JI ^ ^ >j a ' K II a l"< II J_c ^_,lj_iJI j o" « t j .JjlaLa jl ^ j"> 6 .n jjj^-ll jl 

/<, iU.» II jl ^ eWI JJ Jlj jjl ^^a^Lfl-i ' (j^-ll ^* u' ""AjJ-*^ U"° 

d U^M ^ ,< loll ^_vU" /11 > .4_S Lo$ |JL«JI 4_i l_U (_^jJI .qiA _>JI jl ^ e'NI . JjJ»J-l 

aL^Jjlo (j^jJJI ij LojIj ^j-> 5 :,\ ii 1 ■"■Ij-^- ^ jyi j^^ij'i!! Jx. 4^jl i2~i <n 1 ^jJl g j 1 <^ 1 1 (jl 

*. ( __ > ^j'i!l (jc I 1 ■ « ■ ixlljijl CjLc j<jai\ <sl ^ "I JJ imp 4 c j -^11 ■ a »U ^yj jn->.*j| f j-*- H 
iJ'C i"i 1 ' ■" j 4 i'.j,^ 4*1 ni (j^lL \ 0 Jjlj J-C iij^jtll JjljI JjI tfl "' * -j 

J-c (jtifi's') 1 111 4-iL^lll jl JJ jj-ajjl (j^-ll Jj^alj-i-iu JIjj*JIj .J^g-a 

4 l"< 1 1 OjI^ IjLi .LoJjLo j»l La^lLo (jjiJI (jl^ Ijl Lo J-C. kill J ■ jjj j i4_uiii 

■" -j . ■ •■■ 4_iL^_JI (j ^j*^ II JJ^jij I a \i n ^j^JI tLuiij ,2 .1 a< II 4_ii Laj S^u^ 

J^JI Jhtmi <4jfl<ll 4_ii Loj 5jaj^ O mil isljiJI Cx>\& Ijl Lol .4 i.ifl'i J-C Jj^JI 
J.I Jj^llJ JjJj JLaJI OJ^I ij dlla (^yiifJj .Aj*)/I Jl *>1 i<ol_3~La JJ<i*illj 

.LflJjLa ^\ La. j"> a o (j^-ll (jl^ Ijl LaC j»_ujL». 
$3^>o 41"^ dLla (jl£ IjJ 4jl J| - <j i^ tl ^j'i ,n 1.1 J-c iioLaJI ij jU'.ll 
l-i in ^gJI (J 4 inO'i J-C U *. . I 4_jjlo 5jj3 1 . a 1 1 ^jii^ij Jjl LgJ (2/s n i Llil^ Ij-i^^j 



■ «~ ... 1 1^ ^ i . ^ ^ II ^ II j II 4 . « . ^ . a .".I I ^ a 1^ U. . . .^j . I i ij^^jL^ &_^j^Lla ^ J 3^ ^jIjj illJj . fl^ju* 



jjlajl Cj>* J^-sl 

(J-J^-j •4j)-< JJ '^ '— 'Sill Ajl J-C AjiLc Lsj^JCO l-fli^ll till) (JlLo gM,«-»lj .j-JuLlil l"\ l-> 11 

i^v i.illo'v Lojjc. s-!j_j_uJI [ -j 5*; II ^j'C" ^Js^jj j . ^jjjjjjjJ! ^ y \ 1 1 islii^ 

p y '1 1 1 jl^JJ Lojjcj ■ ((jn n mil 4 ^ya CjIjjo 5«lt J?^7 J^H-'J b^jfij La-=*I All's II 

J^sfc (_gjlVijj pLuaaJI (jii^olj 1 US a Jjja \A (Jl,^^.. (6_jJai (_^l) J| Jj^sjj 

'— ) ->^- , (j' ^t^ 1 £ ia'ijii > "i! Ajl ■ " ' ' .JjjjjjI LlSj *'-C*l Ajl fl*S 11 4_tS Lqj 4 mfl'i 
tL^aiJI ylj /ii ^yjJI PJ) 10II Aj_iiil cilj (j Loj (^jJail ^jjLuiaiJI ^> my II lo& Jla 

l_J_Kj.il ^» 1 lpj »,U fc^yi l) 4jl L-i_->lj) .J^JJJ^il ,_L,Q*lll_l t H vjjj III t <,_JiJ^iLll 

^jC A i If i_j^>Ji__JI jjS- 0 - 1 ^"JJ 0 ' II 'i* Jj-^S ij^jjj-J) (_tSjJI 

iijjJLja pIj^-j-JI t_j^iuJl 6Jj3j -A-*^ .4jjjiL!1 ^j-a."..! ^1 ni-t.'jl Jc. AjlyGlj i^jj-La 
5 J-&1 mi a "J^g .(4jjIjj p laj) AjjLaJI Ajj_)lt jijj_a_jjl £j0 *L£j-vi-£ _1-»^jjj i (*^ 1*S 1 0 1 1 
(ajjjus t_y2>\ js*- 4.1) ^1 * MiLi >~j (j\JJjjo pLflij J^s>. jJJJ AjjIjxJI 'ill 

g-cwn t jji d ill flj .J^jjjSlI i_j 5.J.1 1 Jl AjjLaJI a-ll I Jj-o l _„i„'v, ni?i Lo A 1"*^ jjl J[ lyt--jxa 

AjL^il J*s im J-c iiUa U > > cjjl-u jjl j^uj^I ,_(5MI Aj-oSDI ajj^?iII _^l<Lil ^(jlLILuI 

4_L>jLvJI (^^i J-t J aj au (tjl^ A jH j) (jK i I j^^l^L £jl Jl ioljjl ^ «> ji-ij 
lii j_j-»-ll t^j K^ll AjljII 4 U '"I^j jjliajjl ( _ ) ^al^ifc JJ*^">j .6J^>.^il SjU.1 
b±tb JjLi ^jjLLluajI jl in jij .A 1 111 \UI Ii » n JjO*S II O^LaJLI J-aj-Xj L^jt IjjIj 

■ j« < oj jjl JjLvj it\ t?si II jjaj ^1 i_>j> > 4 1 f i nli lj t o j j O's I I Cj^IjwI! 

A-)j,lo) \ Jlj-loI Ls J-C Jj mi 11 cLoLaJI A-u-uAll ^ 4 1 miKlii nj^g^ L?»?^ 

IJia (3 (jjj^-lj (jjlljijAjl AaJ| (_gill ^rvjSJl jx.ta" II fAjJ'-'J .^a.^il- JLaJLI 

Aj-mL^I w^ialj iUoxki! j Aj-mL^l (^jill ^L^l jujflll Cjli »6UJ^I 

^jj-oj-o (Jl jjjuj (j^jLSJI I i>->alt (j jb£i"}!l idtl ^^AjjlLujj ,^'s 11 lijjliJi. 

Aa ni.lflJI J-c i\\ tu\\\ Aj jU'J I ±La J infill Ijjj* AjIoj j 1 \ ~» 1 1 LoSj 

ji-tj3 jl ^iajJ Aaj^II (jAju (3 •"' " ■ t ^-~ .LoLk l_/uilj ijjjil Jj^jiJIj 

-x£jJIj 4 jiiJI (^ji>-l JjJeiJ Cio(j l l (_$>i»t 2;'^ tij 'JLa. (^1 Jj: a j j n Ciil^ 



.4 \ \ in\ll ^ 'j U.*. II ^ ^oiLujI JjjSji £jil_jJl <j 

I no »t l-> 1 1 Co IS ,d > > II 4j_jJi_JI 4x3 ^jjti 1 1 CulS (_5^JI t—uS^Jl ^jifl i 

jj>^jja i^Jljjjj ^jLajjjAl cujik (jj'iall ^LgJI iota's ^LLiujI 
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A k I ' r 

* V 



i-jjjjt ( j A « i (J I jr< nu in <4jIaj .jJjLLuiIjS! 4 _> ) in'il l jjjjjJaj ^jC <L».jl S.AC 
Kj^LljjJIj (Jjj iii'sU, 4 i in JaLia II J K i*>l^ la) (Ja£ ^j-a •"■ " ,a j'' .iS 



^JLtJt j-^" _j iSLs I 

4"vi,ltAfil jjii t_SjAJ LoAlc jJjlojI JS_iiu -Ijiia. fl fi j-iJ-ij ^-xlolxuj C_jit jjl 

j i4_u£ j piJl (j-o 4 *n * ^ ^=>-jJ L^J 4-aj ,.\ fl 1 1 Cj LjJai] I jjLi t4 li <i (^jJI j~>J<3 flil 

SjjJlsJI CjLjI-ViIIj .1 j t If. ^'nn CiLol^l m^ll ^yt J^&J iljLa- 5, ) iB ft jjj^J La 
CjL> jlilll |t1 t-^* ...I LiLta.1 Jfl ...Nl (J-alSJi o/jl I .<»! ,.ur. I.i .5 

u u^l wall .i_)^a£. L^j j(] ta-» jJ5 iia^j!) ^-u&Lall^a oLjU/ill ^yjj*. J ia" mlL 

i3j-2JI J^t 4j 1j-oL» La j il?OLfljil ^uLi^-isLvlLI 4iu»/iLiJ tj pLoltJl Lo Ij ' ■* i—Sj-sj 

ijjLj^uaJI 5ijjJ.I Jx. Jj.^.-^ it 4 tin's i Jioil J| Ijl^aJ dJj J^a. ^1 t^-aLM 

^ . fl . » 4, , r fl 

Ijl <Jj5 (3-a tufcjiilj 4jj)jBllj t^V^J) jl^-i^l jl .-.IjjU'.ll (jiJLt] "ill Q.-V) 

aj^JclUI ^Ij L^j 4J joill jl5Ls*ilt ^1 SjjjlsJI ciLj^liill idlS j(} fc" ^1 .-.r I U~, ,,,1 

.k—ijjJiJI viLLi Lgj ^iuJ S-ujlsJI 

J^Liwij IJa, 4 t-i wii i Cj"i!l-a. J^jLaL) ^1 fr_>ll J irSft ) «Lo 4j^Jij |> 1 ifl" JACj 

Lo aLjjiall j2)LS IjLfi .(j^iiLillJ 6^1* ylij 4jjfl » n Lgj ij^Jalll CjI^-liJ 4jJi^j 

■ AUj.imII i)L=JJ iixalJL> iaa^ *Q I4JI jS^ll (j-ai <5ji«-a ilUJ i 

I^jS ^^lli ^jJb 4 : >j>,..a1I Cj^L=JJ .-.IjjU'.lt ~l LaJi ml CjljLli.1 jjLi t J< fl)L j --*lt 
jjj .S-UJiJI CjLjUJJI Jt ia-LaJL jl^5)!Ij CjLjjJalJI 6JJk .un JjJLa. jjij La 
J-oLtjJI ^kj (j-o^a 5j^».^4-o CjL>jJslj jjx. Cilj-i^a^J JLi.j[ oil ^ys (jLta.'i!! (j2xsu 

.4 n ^ II 

4jjJaj (jiJ .4 A_>I«'H SjJa^JI iltg">'u »J r/^flll Ijjfc ^^ub j-o tj^Jt 4_ljJij Jjl jJajj 



Jt ijLgj^j Sj^oSLII ijjJalll 



CJJJ 1t>*v Jfl U .pl 1 aia JjJ, 4 i m*<lL> Q I 0 -S-3 Jjjjjj SjjJaj <jl u^illLuiil 

,^-,1 . ^ t^l ,i i II CjIjJ * (J S lj ilia- S j« 1 1 ^1 niVjl 4^_^a. (Jjl ^jj^jjj iijjaj 

^olj 5jft.» i^.H sLui/sIt jIaj I q 1)1 a I j^ij 4 iJk'vfi J_c Jdj ^1 tilLlfls j^jij 

SjjJojJI 1 a'i.i i «4 <*N < fii^j^JI » eLij-tflJI L$-jL> 1^.6 uzj Jj^auSU. 4„,» mjjaLla Jyjj (}^ J I 

CjLa-jJ jl (cjtjj) 1.1a. S_/uLuS jLjuI jl / J li=»- 4_l1Lc CjLc jvu — *S;->Lc T-C- *-*JJ^> 

4.« fl.i^a j I 4,)/a,fl:v.>A 6jl_>^>. 

Lf ii t JI (juljallj .ixoSJl L^jKjllj SjimVlt L^-ijK_ill iSjujLaJI c-LjJjiiU q\1ajJo£. 

oUjLSJIj <5jUt Jlj 4 5jiJI j Sl^UI -> J| ^Uail J^. N,A,H,E <Jjj*J\ 
SjjjiLii ^ 4JiJLuJl! j^jojIjJI jjiiLiall 4j^Ju jvjj ■ ■ ujr? II J-c jj^j^t |»j iijiiJI 

4iklo J^ 3 ^ 0 ^ i^Lc S jja^ JS_ill j. t)'r\Y\ ^1 . 4 <^Q Vi 

Jl (^Jl jy^j 

4jjjLLa tLujij J*S in II c/jlai a ^ LaJLi t^&J .ULa^ ia.LlLI ioLxJI CiL>jiilI1 

CulS 1 j| La jll^JI tj .-J JjJ-o ^-C- j -111 La- 4jj?>."i11 4^.Llll CjLc ^oJ! j jLajSII JiJ 
L^jI JaL=JsI ^y>j <5jJJI Sl_^j ^0 l^ryS ji.uajl jLaJill ilLa. ^3 4jK ^Ijl^JLoi'^LJ iLli 
j»SJt ijjJajj ,4jlo^ac jj£I 4jjiijj LjJ^L&.l j jL*j"ili ajjl J!lo j J-uijj Lojj 

jl 4jLo5JI 4ji Laj I -n it. 10 (jj^-> S^r 1 ^ l _ya\^£lj kllJjJj t^l,,^" m'jl 4jJU*a 4jj nul l 
4j_jJij ^iajij^ I (J al '-^ " ■■<! -lj w jl.t'f *Vl ^ jjjji.1 i4, l >„» au*j ijjjaj ^iaJLajj 

oLt juj -lie t4,.v„< dijll ^5vJI Sjjiij 3 fi r"i a I tf^ l<-J>^>- 4 1 < m't^UI jiSJI 



jJLxJI OjjJii JJuuj 




.c j.^li icj^jj C 

4jSLxxu*iL£JI 4 ikh'vH SjjiiiJI ^JaJuj .iojlj / JLa \ * ' * * * N * * * • (Jl^s- jj^s J3l 

4^_i (j^jij Lojic ijjj^jj 1$ ajI^ i.o.> mil (J L^_iJ t jLuiiij) 4 i'v i Hui^Jl iajLjjidl 

^ .S2> 3 nCs (j^S ftj) ,^iJI «-Li j-Lfl_j <Liioilli £ya (j^- 1 g 9j Lfrok\->" Mil (J J^uulj 
4jj!Lo 4, ) in) LLsjIj CjLaj_^J! ^[ya jyZ\ ^1 m->l L^-oL>?>1 ml 3 jiu 4 8 Laxa 

(JS.uJI (J «i_j^J!Li» JLl* LoS J_i^jjJ^j iolj-^J! 6J^J J^fljJi Jj U1 \ « 

■ <(4-)i!iJl» 11a Jla V-V JS-uJI J1«JJ .jiL«J! 

<U>,jiltj 4jjJu=JI CjLjjiilJI (j* JS Lg-ii ^jUI (jialiM -^3^' f 

43jJI L^j ia-jaJlj) iSj o' ^ CjLijk>'vH i<i'\iOLua 

(2>3kli .((^LiU 4LLS ^X. ^"t-wj 4lxL2i 4,,val.,i _>iSI (jjSo <j£-oJ 

otjl^utillj jj),.<,»,->, I ) i a i^a.> (j ( 4_jj_jj^jjJ I ) d <,K > .,iM*C II pLiJjiJI jfc L> * 1 1 1 1 J i/il^j 

j\ Sl^Ui iUoljj aic (jSJ <4jliill 4ai Laj iijijj ^laiJLui'sIl j jiSl L^iSl 



sLliajlJI Sjl^jj iwa£JI Sj_>iaiJI 



P^JI ~l ■■ ! !*«*■< .c^UJI ai* j Lk^Ji wjI^JI ^U*'! 4jS.w,i'bKII 



e-il^Lcl cJLia> 4jl ,-.IjjIa,;II kiiJj ^Liil Jlc SjL^llI (j a j\ .,aai 

.1 p l~» 1-1% > 4jJulil J^Liiil jA< „> 

J1 4jt j'.ll ^jI ^jJ| ^yfc Cul^ ,4^.5 .".I I A 1,| -^al | j^ u lilo dlujjj ttlJj 

— e^iAJi <j ^j^AL^lli-ajj g5l 11 ijjialJI — £-xuLlll ujil! ^jf-* & ^j^^P 

ijjiaj :<^_cLfc < Hi 4X.I t ajLtlj jj^Jii Sjjj^a ,JI <_£jl La <_>j) t « )l Jys L^j 
(3 \JJ"" ° 'jj J ' " I J) » I " " ■ « ■! pi j^-J-l^-'J ,11 4j__jlij_5 pjl i m l 4 < i,<i.i >,ll 

^g^S H II )j °" ' <j! tjS-oJ « 1 (_5>i' (^1 lJL»A (j " > I 4jLfi |»i!l 4 ijU>'J Sj^ ill "'Ijj U*!ll 

ipj^iaJI u ji!l J^iaoj .SajJjJI Sj^JiilJI jJ^jIoj Jl (^J^^l jLS j^oJI jiJI 
Jfi 4ixULj Loj 4_i!jJ J_C c-LalxJI J^u^tj ■! '-^ ^j)"! iii 11 (JLfc "iLafi In II ?i_u^>l 

^lj^Sj 1 (j.'i ^ jji,' <» i ^llj^a (j I I jljil dILidi ^±uz\ dJjJ 4 ~> \ \\ j Q \r\ 

^-liitlll pjiU 4ju5ii«JI ilUj jAi i (jAs-S J^Li. (j-Q jiill 5jjiii jjl^'i iii 

jrt**> »~t J^J-uA)l 2k ! 1 4jS f'lft yl jSi^J.1 (j-oj ,jCu£. ^xuLllI Jj^iUI 4-1 1 jj jj (^yuuLjjjilJI 

jvSJI i»>laj Jl Cijl yylll jJJjJI J-ua j a5 4,K mil idij J^. ^1 iij^li 4, K . u i ^ 
£^uz\j t jru& Iq'J.' t-oji 4jjwlj"io Cj"iLjJI ^llnill £-5l>JI (jj .4 II 



I»JL«JI Cijji jli-il 

j ^juj^I (vmall ^LsLttj} Sj-n all £L*juij 

dit :^l!Lai .(j,-s»..«iu Ladle ^-J^jJ ./> a*i i 4 uj 1 1 1 ^1 inVjl Jjl Lo^jiC jjjj^I ^js 

" p p 

Jl Jj 1 --** ' ^> LjJkL) ^ja^wl 4j_jJ j\ t/-\ gjk^jjt (3 IjJJ t JlJ II i_i > "» ml 

p^e p 

ijjA^J) w >4j-&1> iiLglll jj jl JLSjjj _>asJ Jl _>^=>-' 

Jl L^jjl^a. i=»-jJ jjjj '^'^-ll ^U-ojSJI Jclilil Sya l()jlr- JaiLaj J^La. J,Lc 
/j-o jj^^ill ^a-Xjj I j£ ffi j iiyUultl f-j loJI j^J /^JU a mill jlj 1 j <<jJLc 

£ k P P 

^"iLc.^!l «LaSLa^a 4_i2kLa.J ij^jjl (J t'lLiill £-"^3 ^L? . g-Ajia ^^bjjl J| £juaLj jfl <<"*! 

\j -gjJijl* (jj^^S ^Lij-ao J^. J.n->'i Lijli Gj^S q^_utlJI ^jj 

SaJJI S^Jilil £,ljJ"i/l (_gJ-o <3^J "i^lj ^^"^ 

JLajj-Jlj ^6 i^a*jl j ^ii^lj tJJJ^J (j,** in8*<<1l t^ill gySijjJU jji-LuJI ^jAjj^I 

» «(jl^Jt» Lw£ulj iLaljj <jl (j^J jjjJI (■ a,^~.',H j (j iJ| (jySjl J£ j) _>Aa.Sllj 

t4 iii8*i <ll Jj^Sj f.lj ^ -v II .~.~v~ JlLo iL^jj^j ^ ...*» *^ i _jjJI 4j-mxlal ii 'IjjQ'^ H 
j»J Cfl a, finll <Li'iJL»JI ^a^i Jj's I ^> 4jl Jj "i! in j coll 4j qjuia l-lj- a j^j^JI 

jjaj . ,,,~'C 1 1 Sjl^aJlj ij^y « .ii-v *»~ 

Llj^^S 4 'ij-v ».t I CiljjJI c l3r*' " < ^"' i4jLcaLa. 4 a ,y%. . L^3Lj_jiij oLjjjjJJ 4_i^^^JI 

4,,i.»i,>1oiI \k n J^)Q^ II ijjialJI i_S_>JU l,'t,*>5>„l .LiLiI^ IjL&j L^jS jljjjj iilia 
^LaJj^l iSUs guli (i_ijjjlll) LiLjIj IjL&j 4aj J( )'\ll 5la»jXiJI 4^^=. ^1 p juAlJ 
p^iJI ^ mi m (4jL&£JI 4ji Loj JJj^l ^Lt *_>3j3jJI JjIS IjLi •(^"J^LLLajj^fvll 

p 

^1 (5jjJI cjjjjjJi jjjjj 4j_tu (_^j-o jijjj isi-oLaJI Sjlj^>. Sjbjjj .(jjjii 

He (j^.o-l ■"' » ill I I Lai j •* "JJO*^ II ^1 » nl^ll Sa «JU J (_^J^l jljjjj ^yJjJ^aJI 

4-1-1-1 CiLitiLii 4_ijsS (j^i Jx. I » "^JJ 6'iLfcl Sj^Sjil i*jl 

iutilil ^L*Ju^JI ^b5o "jLi jS-^lll pUL> La ^Lt j^uj CjLI ma II ifij j l »'-^- M 4 »l,w<aO" 




■'//,- /// // ///■ //. '//,' //s ,' // 



Sjijiin Cjl-^o JljJat i>o Olct-suil R .JjjjH\ p waJI _jl Sj^ ell ^lill J-iiil :Y-V J£_i 



ivka. Le£ <LoL&j «4jJL1o» ills* Jji-U (jl ^jj^vAjl Jj-ai ljS-&j .5 jlj^iJI jj J^J 

o^jjI^ ill JlLo Ltiulj iidtlLo 5JL^_£ i j) i *>j j.l.H^ jit- 4_i_j^_i J&jbLuJI j\<.<i-N, 1! 

.iJllo 5jT JIqI ^1 
^oj^LjjLoj^^J! ^Lxiii^L! Jl!iil cicLJI jl vi>cLj Ji^tt ^jl i_L5$ll JjK" 



£ fr *■ 

^1 a./ii^Ll lijjj licLjj lij jj Lu=La jj^S j hi ((jtiSLc <iji ^jJI jl) ^Am'JI g,,K.nlli 

Sjl^a. pi i A nil i iLkfikJI ,j,i,iS> :plj~» <nll jjjLfi^JI ilLa-jJl ^ J~>"i in > j .1 k-ij! 

g» liit Jjjo c — is 'I ^ J it», *i »ii i pjo<a (_jlj -ti 

(V— V (JS-uJL v^jlo jji LoS^ g» la mJl Ijji Jijo J <j^-<l>j .4i) n\ 

j-O-jjj .^>-jL=J' gJa-uJLj 4ia.la Jj-ajj uj-Sj 4j ^-S>a-I l .n ni-> - jLjj£.^1 (J ia.'ilLj 



rev 



fJLaJI CijJk f^-"" j lifl I 

iSj-^i, flU 4-iiiJjJI iajl^aJI Ijli n£jZ>\ 4^_a- .^LsJu^l ^yal isS\t<$ UlliLo 

JULI iicLJI 4U..,lj. iSiUlU oLc.LjL<i^!l .. .a~.ll ^ iojLSJI cjLc.L»_<i>^l Jlal^i 

* p p p 

.iaJull Sj-^flll I ->-_>1 ^ nil! Jjjjj^I ^uiaJI jl JULI J-iiil J-C jIUj IjSLiSij .£t*Ju^U 
-tali J oli «j ((Jliil £_<5ull» 5j~> all 4 I -lj ■ 4jjulit isUaJI ^1 (j^fs Jjl <^H3 

t 

JiJj iiLLJI oijj ^ Jj-"=»Lfij Jx. Aolau SjL*^ J- 6 - 

yuij ^1 Jaai ^jj^veJI t 4 » m il 5 j-\ fl l l Jj1a3 j!iC Ijiflij fl H 

L>"^ W Uj^J "^"i tSjb^ ul)^' ^-"-=* ii S^-aJI J-fc 

tliljjjl (jA.».,vl < j s ^SL» j5 >» fi 4 dltj -SjJ JSJ 4<j-^ II isLLa K mjILa 

etc c £ 

Jit talk jl J_cl 2jUa l$j ^1 5j jsui\ cj\ jail Ujjj * JSl iiLL jl J_cl iSLL 
Sj^>iiil oljjJS isLLa )j oIjaJLIII gujjjj .cuIj iiLLaJI K ■» tCifljJI j^jju 

(_jju0 ^j^'iollj O XjjJ.1 ^loULla-O J^^JI ^t.» .ni^jl i iljU ^1 ^-iljJI ijj ,5j-^ fl II (J 

.4fll"i^ II iSj^JI JaLaj! ^aj jl iilLkil oIjJjaJI dAJ 4j K 1 1 4jt loll 4_<.un\ll 
i \\ a 1 ) jj-oi '"Lij^^^JI CjI\-> mil oLjjjjj Jx. JjjjJu 4 ,> ni.viaLliull 4^_^aJl ^Liji| 
4^ujj^J1 jl ijjjjl «CjL> JJ jJI » J^Jj-aj 4 V,,! JaLlaLaj^g^ II ijUaJI tijLxjjl 4 AiLxa 

Lgj-o JlS t4 e !,">>, 1 1 oL) jjjlJt j jjJ 1- til d ' olS^a. JjJj^u 

CjIjjJ^JI oljjil 4jK I I 4^j^aJI (js5^-* "^J'Jj^J t^=L=" J-">-a JJ^jj ^Ai (j^df) 
i_jStjJ ^^jljjl 4^_vik Jj^o LlLoJ 6J^>iill CjLjjjJJ-ail 4„fll",-N„LI "'l^j-^ 11 ei jjJb 

oljLu j J-tj CiljUo^ll J-cj o>1 -> » II dj^jj J-t dJj i_a5jljj .^jjL^JI 



4 in. nil S-iLgjj 4 in< II 4-1 jJalll 

■ a >UM I 'i <n I *i mijJ lj| iiilJj t _jci*C r J-C-J « II 4-La.iul^j ^- .. . Ul » «jj ^< II , a iUII 

(3^s i4j^uljit ^jj^sLjjJI JjJLaJLlI Uj^^Ij oAjjil ^i ijU ijjL^aj^^JI 

jlc icjijll CjLjjjjjJI <>u ~IU\II ioKJI ijjIj^vJI ijjLLaJI 4j CatjjJ (^AJI c-ij) I 

lj Ci >j j^jJI Ljjjj^^Ij i5UaJJ 4 a 1*1 A. II ^AiSsLflll <j« " ijjIjjaJI K ioLjjJ.ll 

< flj[~JI 4 j 1 ■» a II ij-Lj^kjJI diLul ifl II g^Ll^ golljJI ijjlLo J 'if. j .iijLuJI Jj.-~aH 
t-i-^ IL» ^8 K V - • • '"■<- . .j ...^ 1 1 . a iUII U . .-..^ T-V J*\ < n I L> jji La£ 

<Gl J.xs-t l laiJL j>JS V - • • A' ' ' • • • Jic JjLflJI ■ ajUllj .US-II 

I *\< tS j iJJj*\JI £_o 1*' '"^f -""I''"'!! *<L».jll Jjia LS -S-S"}!I JJ"- ^ Jj-a-i J**> <n 1 1 Ijj* j 
4-^.Llu.o jljiLa . -..I >j jl ■ ■■■II (Jl JJ jaJI jljjj I ' lAaaJI (Jl 4-a.jll J^ia jljj-> 

■ 3j 0 1 1 4_la_tuljj 4" « %\ 1 1 4 iK 1 1 isLL^JI £-a 4 '■ ' » ~ 8j1 4-^.^J ^ '* '■ " ■ " ■ "■ 'I ' ■ « * 
SjljjaJI 4j^.jJ J_c -Xajjlj T— V J*\ hi i_| d '■ ■ > 1 1 ,-,t >'»^ 'it I a ijjja J^a Lj j^l La^j 
JlLo LoIoj ,4_i1jJ^JI jl AjjjJI cUlJlj 4_uaLkJI 4_Lud.l Jjj^Lfllll J.C J o"i ■»") t-iflt 

.3jl>=JI 

1 1 i^i i j l^ t^ J^aia La-l^C 4->j.-%-'\ 1 1 ^fl") CjL>I 'M--^ II Jjl J_t£il^a 

iiklll Jl j-ajj ^jJ! ii-LalLI tiUj '((Jlx. j j jUl) 1^ '^<5 i^->LI J>la (jl^ Lo-uc 

4jl ia.jjJ l^-a Sjj.-v'tll J 4-> jk.'ill (>_i ^Lflj^l (^l^ 41—LJsJI 4_>7> i.ifl'i Jl 

L^jl ^^jjU) 4j->> infl't Jl j^ai ajjliJlj IAa jLflj^l ^J-»J £tJjualj -IfJj^ (j^ 

^_i_iis^ll j .(ijjiijJI ij Ijjo'n i (^1 ^jjjjjj (j->-jJI ^^^-Ij ijjikjil t-iflt AjjjI^ 

4j^uLuSll j^l ^ Aa.lj ^ iSLLJlj JiUla^l 4ji ^^Jl CiS^aJI j tiSUaJL) 

!l g nii'i Aj^k.'JI CJ A5ljj Ij^Laj .ijjI^aJI Kj^UjjJI Aj^^ljiiJ 
j^a. t 4K mi oil M J^" SAW aIjm dlj'Jj (j^SLo ijjiiiJI frL^^iiiJI jjlx. ^vij 

IjJ (_$jJI jJi j ' j ^ "J I l.ifl> (jl^ .4ja <nflj.>JI (j^ai Ajtiu^l! ■ -'^"J ijjiijJI 4_»i 

J£ J-C (j^i jiG l^il JK")<m idjJLaJI AjjiiiJI jjl ilLi'J-j ^fljl .j^JI Ajjiaj _>f^aiaj 



no 



;3 




liij - v -j jliAlLI t-i-s II .jj-iuSil |» II jl 5^a-flJI £U_i| . flil-i :V-V J£-i 
SjljisJI oLa-jJ ait cjLuLi a I i/^'iU IsjUt, II j»K V • • • <L*.jj ait << \ .uNK 4-i j, IVt I 
<LJ i J.I P^xiJI Vis <4 j? » ,o\, l l UV il^J! jLUI . »_.U1 I jklia Ji^! .L4JI jLSJ.1 

.cl^JI o^i IR 

^jt JlaI J JjJ Alt CjLijjjjil j^l IjJC dljL& (ji! 4-),a ,<,a8j> jji ^j^i 

-^yuJu IgJ (jjij (jl <j"° Lg-Jc JiLfLaJJ JUJI JJjrLlI Cjlj CiLj-ijlLI jjj^">i La ifij^la 
j J5i £aUa IgJ^ JJjrtJ iJLc CjLAjjla i_U=H? iiUcJI JjLU oUjjjloii <_SjS 



SjjojJS SjLgjj 4j«<ll d .j U'.ll 

~ frfr ~. ^ , ft* ft 

jl 4j1j jt jl iSUaJI ^ja li^-'j {^"IjS (jSflj jlj w-s ijulSLi <jl ^jOjjli 

ft ^ .' t 

IjLfl <_>i-"2ll i_>jjj2il \ am ub 4_i (jjaL^JI aJijl_a£JI ^-y a. (jj^J <<» j _>=^l i_>jjjli! 

*tt.l JJylll (^j 1 ij-iAloJJ <15Us» Jya Luaj-i lai-i ,jl JLlII Jjjijt jj ^jjjiLI 
i_>j-ijjll Cilljlj^ t^ya tlAJ-""^ LiilSLa *U ^jdaLaJI j^ILil^SJI (j^ g^-Ltail <|_Li.ljli] 4 -y 1V1 

4I3LL jjjp dijjj lisLL ^Aa A.*iU jjjUl jj ujjjjll (JiLt^u^ (jjJlJI (j A i < I 1 

JJyUl (jAa-\ it I uJ ijUll Jjl jal (j^ij-Lal (jS-ij .AjLijljlS ^ya tj^jji ji-lfl ^ i 

^jjjllli ,i5LUl dLt jjJUI (JL»J! ^jAjjlil J^ij ^li <uir.j .jj^I JL*JI ^jiijlaU 

JJj f-LiAfcl ^jAju i_i£^j-i . ^ (j '1 1 ) Ln XS <C j*'"" CjLaia-j ^1 1 Q 1 el _/i_9 O^^l 

^ ft t 6 P 

(JusLjtjj j^-"2ll (jAjLill^a (Cjljil^J 4_uia=». 4oi (ja 4-iJLo ^Jj^Li J^Ljilll jljt'witl 

ft ^ c ft 

jl (jail! (j-o LjjS i^JLjZij jl (dj ^vail)) jljl IjLfl .tjiij il&ii j"2ljJ > * • • 5ji) 

^ ^ * Q * ^* U d iA ^^jua » sLljloI (j^o 4jjJ Lc 

((i_S^vuiL» JLaJI ^ o"*i 1 111 dJ jJ 4 -> ilj-iii^ 'S "i| jtljJ ^ ' • • ■. JlaZi ^^jJI 




JUI 

^ a ^ U. 1 1 J^Lx-o uuuaa <jl dLj*iLj U" ...t 2 J^lalll <j flll 6 jji JLkjL 

■ d fl Ifl i (jl^ La JLllI Jsu-uuJI JLILI ^ i^j > .iij .4*JaU=JI Jjjs- iijJaiJI 

jlcj . £— V J*^ (j LoS iilj^ij (j (3^*-° (jjj ^j^^ k_>jjjj-Q Jj-»"i 

(SOsJj jl-l Sdj ^jlIj) (jj^' 4_*Jj^a ^ J* 1 -"'' tii V " ' 

^ P P P P 

J-cj 4^Lflj (jj^Jl ij-c- LLLtuI jn'ii i jjjtvj (Jlj (_Jlc.I (Jl^ (jJ^' ^-^jl"' * '" 

' (J* " ' <3j ■ 4_fl I mil ."1 jjl (jj^jJI ■ "■ Ijlj .((jljj"}!! 2^3^ O" 0 Sj-^-lj 4_i^ jj£ 

ikjjjll (ijAxij 4jslkj 4^3. iiUa) iiKJI iSLLJI <^j£Lujj .(jljj^l ^ 
jjs iiLUJI 1 _ixuUl1j) Jj^I ilL»JI . fl > a io! 4-ajJ\ ^jL^uj 4-iiliiJI ilL»JI j c-ijjjlJLi 



VIA 



(V JJjlU ^^juljj^S jiaJl) \,£\£V\YO ^jLuu iflLuuo <jjjJI m 

gt«a-tuj j ,4_> j-^Axti^ Ijjij d 1 1 .^Nl 4 al Ull („.fi »■*<{•> ^_iijjjJI iSLlo <jJ^J .ViiTia a 
jjvj 4 » hi i gnnn "i! JilLi j .4 ipjj N,£\£TNTo--j £>,i».l j 4j^a_aj ijaj La 4 » mi 

i^ucJ .(v ^ ur*^- 11 jiJI) \ ,vrv • o • A • • j \,1\IX\T0. . . 

4-n-uJ j-o-ujj JjSJ <(£ j»ijJ (jj^j ./-II jJlvJI) Y j i-ua^j \ ,VYY • o • A • • • ^ L> 

. Aj tij*\'i~ijj £j*-i 4 » in ,i ^ n rii i "51 j .(jl'ui^j L&jljiLo 
Uj£j (j ._n in ^1 jjj < jr^JI J-C liasfc lia jl jd-*J JjiL jjlS 

iJL£JI ^ Jg-flll JLa-jL 3 >^ ...a". »ll Jjji 4_*_ii"s!l ij^lS <jj> i _yalaJjJ 4_Llj-Ls 

.Sails Cul^ 

j*~uljSJ1 p qj-i ii^LxJI ;jj£i2kJ I'm If. i_g \ JJ j fllj i J^-^-ll CSJ*"' mil Jx 

JJkj) i, 1 1 ii Lull Cul!j jjSJ >— ij i.ClLI JJjJ ^~ul_jSJl (* 1* i .1 <iiLl!j j. i j 'i i i JJjjj 
"\ jxj ijfl W 1 (j » i" t 4-i ^nf. i^blx.) iJj'i .<j> JOC (ijj'iLi CijIj 4oic (J.IIm La 

•Aa-lj filjtj^ iflLual JjLs idJjJ 4a,.r>*ij .dj^jjil 4-jJSLlt SJUaJI <^y> l-Aa. ^/JL^a qJa 
4 » r ii 11 J >?1 i,iQ jOLj 4Ac gtlli 4j^aj_l 4 » nil *-iJ)\ )ct o J^J^ J*Afc (JJ 

4 ■» mi l (j J^il jOtjJI Jjl^ ( _ J J^»- <l jjll^-fc^La (jS^ttil j^C. ^ya j^lll 4ja.jji] Lqj o itit 1 
t-£j ^ jo mlt 4j(_oJ1 jrjJtjj «4aiejdl» ^yol^^l JSJ J iljiiSlj ... L^J g iA«u "5l ^jjJI 
\-V JS_iJlj ^jLuJ! C->iJI (j L^AC J^-AAiJ' l JJ- 11J 

.iiSj-uj'^JI ij^liUI ■ al"^" "4 SjvjSJI pUi^LJ ^ Hi ^jiaJU, piJI 4j^ki 

4 •% i^-ij 4 l ,a l fe,2»„A g^^J ^ lajG ^ .j U*. ^jLs liijjj) CiLjJjicJJ 4_ixulJLi jjSJj 

4_ojJLuJI Sjkill ^t. >-^"' ml iUjLa o jjk d i*C » ...M<! II 4_ijJajJI Jj^lS J| .LaLoj 

iJj'iL 4 Wi "il^J »h ^jJ^- 1 Jh^j-i (^jJI «dj , iL OjIj 4alS jj J-fij ^3 jiJj 

J ii^-v j .Sj-^ all ^1 < i'i I i-iuiaJ 4gjjjp>T»ll oLujLloJI 4jjj!ajJ 5jvgL-o ijjLLoj 

■ 6j% flll ^LvAi| 4 K ml 4ir». 4i%jTvi P-LjiosJl j Jjjj S^jLa. J^NL 



^JLaJI CijA> jl^il 




(j 4JL&C tLijI 5j-o J^l 1 1 j\jLlll \ AAV <Li*u ^ij^a (jLIj^Ia K-v*^ 

La>Jt^Lo ^ ft II J^jSkJ LaJaC *\il"iLii)Lj JoLjjjI (jjJ jLaLoj (JjJtio (jli-o (J 

j .All j^jlSLJI ^I^J'ill ^ajm^ ,«.|_j^JI ^yt ^j^ua eLtj (J <CLAo iy^>.jh 4 1 r^il n 

j^SlI ^yA^u ^liJl £\>1% ^jLkJJ k_JLaJI ^kllL J«aljj ,(Photocathode) 
iJaii ScL^Lj LLajXo (jj^jiAJI j^iliJI IjLi .^j^jil ^JaUL Jaju jjj (anode) 

>_jjLaJi il\\d>jj jjj '(SJ^" ^ u^Jfl''' ^ J^- 1 -^ 0^ SjiljJI (3 ^i^il ^ u m< 
CL>\\~* m Jtii'i <SjLo <LLi5j t-lj^-l (jC 6 j Lit t^-a-jlil qJJ ufjfl^ H J^-^' u' 

£-L2JI 6JjSi ■ l _ua^gll i_,il-i5 II ^jl mTij ^ P 'j-^H J^jISJI ^ IjbJ iijJLu 4jj^^ 

.(^jxu-ojia ^jX-Aj j.' ^ ? *'i U^^jj^* LgjLuuSl) dLjj^^il^l ^jJi SjUJ (j-a ifljjsjJI 
^ruLlll 3 in jj .ijjjjiaJI CjLjjJ^J^II ^yjj^uaj j II j^jllll <UL». (j I (jjlfc j I Utj 
li iu^^aJI oljS^ilj «^l "jl^ll Jjli Jlo i£.jHil CjI^KIj^I (j ^^ajj^iJI 
j^.1 J^i£^ jIAj^JI 5 j (j a. Ij ' J 'J H Cjlj^-oli Jlj , 4j51 .nn, .. H 

,4.12 ■"■!*«->■ '"I|j (_yuL)JSj PJ) n^ill ^gj)"v <n,a 8 <»*S Sj^-^-l 

Cj'^jJjUaj ^j-J ^■aj^fl'CIl j^ljLaJI S^aiUoJ tlltjj Jji i o jA^utilj fUati (j5v a i 

ro. 



jl SjL^ij 3jx£JI ijjiajJI 



JjIj^JI ' ~^ "' t <i 1 > ' »4_»j CjIj^jjI^^ 4,,1j » a jl^-a *> I jA **' ml ■<*■«*■ ^j^juia_j^^SJ I jrGljJI 
<*}UiAS .JjSl) jl^jJ^I Sj^Zj jj-a Ijry^ J2I L^ii <jl J>Q f^-_^Li SjJiLkJI <^>=>-l 

. (ijjL^Lo gjlHj •» " H ol-ir.l i.'.tl j ij 

iilxull Cul£ < 4* > „ i » n jiL>! jj^o 4 jj, i »„ib ^Jal^uj Jx. t^^ij .^JaLiJI Jx. 

ja^I i_uLaJI J-fi-j .5 J-».lj 51 t.^>~». j idjj^Jj ^ i^JJj (jLs ilj^ CjLa.jil 

CjLa.j^ll JJl ^ 8 1"< t^jlfl'sll eUi Uu 6^ a> i<a CjUfc^il ££i iiLuil CulS 131 

4lLa-j Ifl ^jjjl d *' uJl jjnfl't l _ 5 -"*'j) ^ ^ * 0 4ixu ^ il j ill (j-iljjiiiil J^l 

jrtjLiJt iijlaj (^j^l SjjJC ioL* CjLoL^-loI^o 4,v,i„n,i*»,ll SjjIajJI JjC Jj^i 

» t- fr 

■ 4jj) t5 tl 4_Lxul_Lu"i!l jJaiLuj! Jx. L&_jj ^ U"l <II1 

(_^£sLi. jvjjjl L^J jj^^-i (jl 1-1%) e-j)ir\\\ CjI^jIjS jl j» ^-Slj .(Jl^li^AJ 4 1 1 mjS 

J-^ ><U^U. 4j „i , < a. , ) j it^uiJI j^oJ Jx (jJJ-^ 5 UJ^>* ^Lia Xalajj .jjjjaU! ^ 



Ail 

islia (jjii h idi*J_> Cijli ■> l->^~ NA"\' • • pjjAJI icj^u ^Unj 

^j^n" /J |j| CjLj^J^flJI ^j-Q ^ajjJ^ 4_Lclf* ol-J^J^-fl ^* 1^ <n II Ji5 m ^jl ^ 

— c 

ijjIJa Jifl3 ^yi ^ U mil J^.lj CjLijj^J^I Jjl '£-sl_aJI -^J-^ iSlis <_jl 

<4_lajj iSUa <^a ifiU^JI ^ Ij-iS JjjJ^^I Jjfl'JI ^jj^aiJI 0 Uf I Ijlj .JjjjaiJI 

ijjLLaJI in ij J-oLaJI Ji>.lj iisLuiij «t m» 

iSUaJLi t->°"'-^ ' Jjl (j^j^viJ'iLI a 11 Jj-a (^hjjJ Sjlc_a .(j^ijfl II ( _ > <al i^-iIaLi 4 < mVs tl 
4 ir~ij.fi (JaS iSLLaJI ' ^-ij-g-> jl La Li iolj^JjiJJ 4ji_>Laj1I oLual iioIa^I ^_yz 

1~ 'j II iSUa ^-a j-lSI 4-loIaII (jjj^iJI iSLLa Cul^ IjLi .ji>-T Jj^jj^ji ^ysX i^-Tia! 
4jjU~, 4j-o£ ,_ihiI YTwmj .^j j<^ill (jjJ^J^U 4^>=». 4il VK SjiljJI 4iLLJI jfl lVl mi; 

.SjjIjJI Jj^jj^flJI iaLL i^jjaJI 
^oiajjl i^jjaJI iSLis (JjjLlBJ 4-ij-^~) Ojj^».I Ijl 4j| ^jLLijjl 4-ijJisj CjLjjj 
i^jjaJI ijaLlsi ijj^LaJI ^ mijj dJj j U ...11 I Q ^ j j Aa£ 4->j j-iAJI Cj Ljjj : viJ "ill 
aj^XA JJjj Jyi If-Jj ■> ' a" " UA- Jj i ^ -v 1 1 Jyi Jj "iLfl i A 1 1 JJjjj ^j-oJsjlJI 

JjLi Luj ^Lfl <tiLlj Jyi _>j^l^a .^Ja^uJI i_S^ajJo^ j) i !~\ 1 1 J^jjliJI ljj-°-° 
jQ^'J •illj'^Lt ."il l* LoLaj I ■ ■ ■"* > 4 i \ 1 1 ol J^-^jJLi Ja^JI ^l) i_Lva 

(Jl^a. JJi_> Jjl^ il ■ " Cj^>J^aj u^-i^o^l Jjloj^j V (J^-uJI ^^jLajJI j»_ujjJI Ijjj (Jio 
I I > > fl^a SiAC-l nil I 4 ij t^'i II I a o -v « /ill i5 II 4 1 .<■! .n J^jl N "\ N £ d \ ... pi j'i m ^ ml 

J^- ^jj idj*iL» OjIj (jxiljfll ^..^"l (i "l ^1 (j^0J ipj^j^^JI 5__>aU=JI ,^1 

yGLjJI «t 1 1 1 -s. ~ I J-ljj 6j>!iL=ta. J-C. il" il J .J^o-ui^jl ~ II ^1 » 4 K .7. ^ 

(_jJ-H g^j ' i^i 1 1 4 * i it^i J^». Cj I n n i .^i" 1 1 t I I Q i a Jj^aj^flJI 4_u^_^ CiIa->. 
j\ \'\C I (^^JJ^^JI (j-a (j^ (4j^Lj jjaS 4 i..iiUI'i« "Jj II 4-1 j \-\ "i H j^)- 0 O^-* 
aS (^ajJ^a 4_fl_ijiJI (Jxo ''l^j"^"' ' (j^JJ_a^JI (jl (^1 ,1 ■ ... \*i />• 4 * \ n oLjjJ^aiJI ,jl 

^yiifc jl — jJiiil Siit La^Lii i^. 4 j- as jjji u^j-'j-* isL^ <jLi 

^a 1 1 I " I 0 " I Q " 1 1 4jlaLb J^Ls >j^j_jiJI " i I o i'f. j . oljjL> 6 J C. 




4 null 



AT . jjjvll^j ^gji^iall ^jj^LiljjfAil iSLL ,>j ia'iLnJL. ^jUJalil jiV* :*\-V J£_i 

ijllaJlija jLjjLa A, B <-l»3LuJI cjjAJI JJ>" / .^^SJl^jja.U ..-5 11 SSjjaJI iiUa 



.iSLkll ^ J -V ^ • t -*"* i CM <^^j 

(j^i^j^jj j»J iiil^^i^jj^flJI j^j-oJI t_i v-^'i 5jjL*JI 5Jj"i!! ajj*> (J!La <jjs a^l^j 

4 1 1*> i .o 4 i fiSi ■ a i*I 1 1. *» tl ^y£,jj~i Ijl Lai .4_ia.ji.l 5jj^.,^ill Jx. (JjO^j-ijxS t4_iaulill 
■ t-ifl,\1l JjJi Jj-13 4j jJUJit ^t-tislj J^i- sj mVs icj.iloU Sjj-usaJl j(j tn< (tjjisJI {y> 
laUili ( jl.ii.ij iJLTLa oUjIa J jJlUI jljjl Ijl j 

(_,,*> jjtUI J^j ajLjjj .jJbuLI Sj.'T. U 5jj i<-JI JLaJl L ^a- jLaJI jLb)!l ij IjMk-i-J 

^^jj^aiJI ^jq! ioTi ^1 4laaj Jicuj .V— V JSLoJI (3 ^jisj^ li-jjL^jJl 5jj 11 

CjLc-Ia_iSi| L^_j <_SjJljj 4 ).'uti,i„;t 4jLji*)!l ("jjs ^1 ,» <ji 1 £*-0-uiJ _^jLlll ilLlj .Jj^jlia^ 




£J-UJ 






•jy.l . — \j :V-V J£i 

*\ V • • • jjjyi*i Y • • • (ij) jjjjji V • • • (I) _^uoJI (_>uii J^Li3 SjLj 
i> ijjW) UJ 3 ^ YA (j) oA** ^ (-») uA** v ° ( J ) ilK** 

^jlj 4jmm.II ikoul^j ■ LuaflJI 4^j"i*i jSj*" CjljjjiSJ^I J oil 

(JiLi <Liic^j jljjj a '*» ■ 4 « ■**•*! i[a^o J^La (jl '^2l>ll (jj •! JJjJ 4 i*i i mil 

4 i in n^JI Jjl li ill SjS ^Ijliinl Jj-o ^j^jJ^JI iijj-Qj ^jjojuaj J^a^a-a (j^^i 
iljLaJ. LS-fl^) jj^jJ jfl II <xo^ i_i I ma. ^'s oil ^j-q j .4-1 jLc ^4jLA> SjS £-o 

^j^o ^jl ir»**> ^1 Jj-o p. il . 1 1 |jjk 4jl (joj jjj j ((jJU Laii I (] intl li m 
4_iKII 4-o J CiLoj ..!•■> II iSUaj 4jK 11 4^>JI ixo<; <>s J£ J-C. JaliaJI f*u 

cjI^jIiJI :4ai Jl^a. "J l^c-Lla djjAlJ 4a^LI 3«j.Utl jx. (jUjJI Jlj Loj 

SjjiUi) Jjj^ll CjIjt\jIjj (j^ajLuaJI diLclii (j ^IjJ^I <jc Iajlo^£. la£) iLaJjiil 
, .IUa"...MI £j\ j ( Jj) J ~> 1 1 -■IjjJ- " d jl ni ijj p|j m&J 6J.ia.LI J*iUaJI ujLi. (j 
(jt 4 fl 1 5 -wj <(jl nni*jl £>LaJjl (J-C LjhjAC ■ i *> i g i i^i 1 1 CjLa>^o (jl Q n*i 
<( ^LaJI ^IjiJI ^ jj£I g-La-^ll (j jj^ll Oifc UaJ ic ^^uj d j ^ ^jLxll * JJ^JI 



LgJ£ 't_l>J rii^li f- j) i^ill 4 i Mnl"ilji o^fl^jl ijjJiail Sj^jll jAjll ^LajJIj 

c-j -All 4_^jJlI ij^laj ^jjjLtol ii Jj C.' 1 J >~w Q a (} ^ J^lj-t 

jjl^ i i^ill ^oLoialj Jjljojl £-0 4 1 in 4 B i<"ii Jj^Lal ■«"< ) jj-'jJI t"i!^J 4 'i I » o 
i^j^-^l ,jl-v~M (j^j j-=>-^' '.. a. 11 (J-C-J .LaLaj I .o U*. /s j^j^iJI 4 v irijj J)tiU"< 
i^ill LgJ ill j -t "i i j_yjJI 4JL>^]aJl) i .-1 1 1 inTi! £_o (^- LU '-L> (J*iv (7u ^j^LoLslLi jj-'jJl 
(2j->j^LuJI J^l dJJj Jjlc. jiLlj .LaLaj ia.^11 4jiiji ^Luaj '(j-a-l t_i| Jjl^-o ^ya 

Ci i" I a'i 1 1 > 4j^iaj ijl a HI ^CJj £jjmi*JI Jya ^L>l 4*j>^Q JjLijJLj JLS jLi 

P p ^ P . 

j_jol^aJ a i 4j| ^1 4*JjlS i».jJ^o 4_a_ijJa f j lq U Jjl ijLgjJI £ jlj!^ j»j 
lillj * * -j (4 ° ' >° ll) d a 1 '"^ 11 £_o jl i».^J,l £-° — *■ jl c j • 1 1 

d . llj i^^jjLl (J^ ^j^al j ^JSl^JI .L^jl j\ mo'ij 4_ijj_ll 4 » j ^ "' 11 (J \ i<oLflJ 
^ykj JJj^l ^.1 w* (_5jj_^iaJI jj^J UaLijjl (_5j^-^1L La^lj^l ia-ujj 

1 Jjlj I a in Lq^j (JiiiLj .Jj^jjilJI E = (hf) iaUa _ . 1 ... — - 1 i4_L».^o 4 v n-iLa. 

.4j,ajL<i,L-v 4 ■ uaLa. t4^j^JI 4_ta^ _ il ma I A 4j^jJlI J^aia ^1 ml (^_>J^T^-^ <j-° 

^ j^kjJI ^jjJlJI j \ all (j ^ a 1 j .4 a mill (JjI-5 ^r^x- : uijja. SjjJI 4 «K a 

(^jjjill t (j 1 1 lo J^) 3 A J J^g (jnjj nuJ ^JBJ^C.'^I Jl 4j_tu 4^jl A niA-vj (j\-a-!l Li'^* 1 til 

plj^fcl ^\ 1 (] A I mOl A 1 LAjjJj tj ^ I r — > I tlj^l (Jl 1 0 A ) Hit" A 1 Sjlil jjl 1 jj'lf.l 

j ■« i i-i 1 (Jjloj 4jL^AJI (j ^"i-^ ( 1 -l- fl, J J » til L5J^*^' 4 jj-tial 

jLilil (Jjl-S ^A^- s-J^fc J jjditj ttdlj jj^I I (3 A I inO"> ^-a-> "i! ^jjJl SjLail 

Jjlj jj^I all fcjji (jjj^jj j^^J jjjLajjJI ^cLiJI La -j > inS'ill 4j"bLifc (J-a 

(j ^,1^ .4jj^ijjS!l 4 a mlall ^jC 4JjUa 4jjJLji SjJjuai (j <Loj 4jLamLaik (Jl^^a. 

■ j^xiij'j 4j-tuL*j^!l jl^il 4 U a (CjljjJI Jais 4jcjjI tSj^J U (_$3jJI 

p ^ p w ^ 

dljjji . si <NA-A 4j m JjjllL oj^- ^1 j^ll ^Ija^ IL> I«-jjj 

' iij » 1 1 I Q K i~i i Lqj_> J; ) aTi j ,4j 4 i^l II L^jljj 4j I fl*iA (J^ ijl^jil ^oLlc (^ya I J AC. 

U jjl ^j*^ A 1 ((^JJJCJ ClLfll l-l-^)) JjJI ^j_L43 JJfc 4j J I LajJJ il-gJ (_joLkJI 



Yoo 



IjuijJ till i aS Aj\r\\c. SjLa SjjjvaJlj 5jLL1 jjo t^-?" 

Jj^aJ j^-ej ^3 j-«3 j-otAc Jl 1 flfvt'Cal (j'C « i oLSjii jl ^y> j»i.jJljj .uLSj* 

■ j!>-li.U.ftjJi jl 1*1 i*S 6">ll 

WW. «, C 

iSjLsd] ixujsjl 5SjjaJI Sj^loJ Jt CjllfJyaJlj oljjli <£>aJI j^^-fl-a 

(^j-o j* * ts*> i3 ciljjJI jLLiil £-5jj -^^-o-^-lli cjljjJI j-i-i-Sj 
xoUJI ij jl c^J^JI ij oljoll Jjjj$ .oljaJI j^ S-^ (j,"^ jl o^La 

dlj^jjj' f ^"**"* hij ) (^jAajJI £_a l^oixau 4jt_jjlll vTjIjjJI i=u^j dUjj kJjjII (Jj<jjJI»j 
J.»a,ll <'JtniLI Jjl ^lisl^Jl <jiJj i(L£jLo jjJjj^jJ.1 Cr-^lj ijliaiJI ^ya "ijjj 

SjLLt (jAiljJI jit LT^*" U^" J JLaC'l CiC-tj ai^j "^1 Jj^ia CaSj (jAnj j»Jj 

jl j£l NA^I iltu jjj^^jl J^jJ ^jjL^ill ,3a-s," I! jl^j ^ol^i. L^J 

jjJLt ^Ij clJj Ja5 <i*o \ 3 . Jl^a. aloj ilj kxxi LgJ 1(3 .i.a"> SjaJl 

J,t jj (3^1 J-jya^l j»^4i-l.l (^--4 ^ JjLSJI i-i I 'I'll I |»-«i=JI 

L^J Ig rnfl,*» cjIjoII (jl jijlil 5 i^sLk Sjjiiii L$J ^jjJI —a j is, II i^uljj culS 

CjIjI^jj^I ^1 j ii'ljj .4xjTif) (jljJI *J ft J--~' '" jl>^l "> *' (jl 4-Li.utlil 

JjJjSliJl icjllo jljJI Jl lijJLilLI s- j ir>ll IjA JlaJjj jl (j£-a-» in'tll JlLo <U_u»LiLI 

.A-V JSLuJI j ja^j Lai i_>UH 4jlt jlU^ U 



4 ,i.i„> n»J1 4jLgjj 4 i 1 1 Sj^IaiJI 




i— fljJa jj| jj mj 1 1 d la j J uai I * j> uaJl Q* * .t-_fljJa c^jAJI Qmu3 tA~~V ^J^-xu 



Ljlj-a. 1 g Laa >TiH a j .9 fi iiri ^jllVi SjLlI J-«-aJ icjpILa JjIju^ *JLxA 

(. # 

jtAuoll e jjlcu Lgjjljl 4 j£Laj jt <4->jliJI 4_!l_aJI (jj^J Iciifi. LgJ*iLa. .i^jaJI Jlc 
Jx. iLoLaj 6j5 r n Lgjl ijviaLjjlJI — jl^il •" >t ■ LJa imljj .iflJLLa 

4 i nulfil'i ii njjfl'v 11 iijiijJI J^aJiaj cilj mfl* £j*s n i Ijjil ^ t-v ^jj> 4j| Jys f»^-_^' 

lgj)"l *» ~t 5jj (j) jLvacI Jj*^ a ■ iS^a-a ttJt ^LljjuI 4_utilla -lie Ij/^l '- A ^J 

iit^lLo 4jj « o CiljJyU 4_jjjjIlJI Jx 6jjU ijjj^JI CjLjJjjlll <j-a JOfc Jx 
ifiUo J| 4^ jo's II iSLLJI jl 4jj(jjJt iSUoJ! JjV* yaiA'v'i JjLwj 4iajul^oj ok *n 
i_joLiJt JJyUl (Jl JJjj L{}J 4 i in vlol'i ■» njj,^5> ul^i g,.utl i,u L^jLi 4 >*■> 

^,y^Ll ^ ni'ill £jJU*uJ! aoIajj iSjjJI j ((Sjliitj)) 5j_ja.^il cjLjjjjjjjJJ 4jL1jJJJ 
£jj\ liDj .L4-1 ( (j k< .0'") ^-j ^jlll iilcLflJIj j jj*. j-o ^ J5U ciLjjjlll jjx. Jlc 

4j1j ^^La. 4j1 4ja_jjj <^/L^.jjJ i(j II 5jJ 1, liijjjlli 1 _fll_Ja v Jl U mil 4_ujIjJ 

.« JA-jS ^jLu Jl»JjU Jjjs 5j 5 > a » (jj^J (jl JJ II 6j3 

^jjjl L-i^l-^'lll (jJ JJ£ IjJ (^Jj^iULlI Jjjill ill^j jiiL. J_ujL!l!l (2)j2J1 ilLgjj 
j") ~> ~i CjijjJI (jl 4_loIjjJI ■"■*' > 1 jij .6jjJI 4 .*i i (J_aa. C) Laj 1*11 ^ » ' 1 ,„< ( o'v," 

p 

Sju&UoJI 4_toljJ jj^i njii (j-a Lij^il LoS,3 .ijJLuij 4 1 "t-^-a 4jj_j^^ CjI 'l-n m Jx 
«jj i^-iflT)» (^1 ^ji-oit jj^i 4jlj CjljjJ^iJ^!! iiJLiiJI mil ^jl i. 4_u ji^ijj^.l I 



Toy 




jjl J jji j Ci " i > jl <l jrt-Ls-jL J-aJj (£jJI ^LilLjjjllI CajjI till J 

iillj ^ f^jJ^j -j^^' j£ j < £.j'-' j.'**^ i-Ji^' Jlc- j±£> SjjJI 

ft 

jf^JI tjA <jl ^iiu CjIjIU 4jjjJjJI SjS^aJI ^Ij^JIj ^IwSJI ^IjiJI jjli 
4_i_ij^fi 4_>_jj*iJI ajji Jn-»"> .SjjJI j^j-o (3 iSljjJI ^yAxuu Ijua. ji i i<a 

J£ tCiLij^^J^II (_jji> iSjlil £y> 5 j j£. SljjJl j ■ ^ 

4 \ inll 4_JLlu CjLj_jj^J jJI jj-o > fllS[ Jit cJLuij ,4-lILlu 4_uj^^ 4 *> a. m i I (j in 

Sijill Cjljj^J^ji dja."u .Sl^ill Jilj iisv^ii 4\^> / m 1,1 j£A\ JisdJ LaLG jLuji 

Sj^LuojjJI L^jljljjo (J . Klj'CIl I ^ i (jjJI 4_Lflj£Jl jui'i < 4uj I ion Cjlj'djJ ij 

4 iauaaIi dx. j«y JlLo SjjJI 'J-^-l ^.J « .ft.lj .((_yu jLuJI J^iill J^-lj) 4_ujLa. ^ya *^JlJ 

(jjjrlSJt J^jj L." 7" Jj-'jfl H 4*JLa. ^jifl .CjljljH <JjljJ^£J^II JOtJ Sl^jlll 4 *<->., ijij 
CjLijJ^t 43"iL!i ^LijjSUI lij «5I^jJI J^a. jjJj ialj 

dr "^jj 1 'Q ^ ^j>^ ^— V (JS-aJI (j^xj^ .Ij^L&j 

^jiiJ 4jl ,6jjduaJL> ^ jiflil Jj^jijJj ^j^aj (j ka. jj) n*,t dLiA «JlLI j ^-aj 
4aS_jjk aLaJil j^*J 4j"il £jL«<ILo (JjJ^iJl Sjj^rvAJLj ^jl> _pljJI (jjja£J^!Ls .I jfl" Min 



i Mi till) 4jLgjj It ijjiiill 

P ft * 

jl) gjl null ^jjj^iJ^U Jj "ij *t4_i »i>l^llLoj^^JI 4jj}ViII Liij idL. 

ft ft „ 

1_Li_ajlj-i Ci-XxlLI i. AjJaJI Jj-oj ^ >iJJj OAi _jJ ^ ,*>■;». it^tAjl 4^^ajJ <_>jpu£fcJ,l t. ft.tlr>ll 

ft ft 

IjjLj jiiiLo 4<lSjLc jjx. ^ *\ ^ v <g-u> jj.jAj'-o c?*^ (j^jL^^i 

ft ft ^ 

ft 

ij-o tiUj (j! (jji ^i_>JLj t^J t nil Jjll-i > > "i! £i i-v Sj J,t> a iu^^iJI otjlj-a j^-J 

LoLaj (<tli*^aj 4jjaLi oljlj-a ;J ci^-l^llLj L^J Jais JuUxuJ *4jK II iiLkJI ^ 4,i,|j ■?>, ^ 
<||»<| ^ 10 I W> 0 g» i~i iii > i-v ij^ui^jl p in~> 11 ^1 T nil 4 K mi A (j CjLjjuJjll Jxo 
(JjJ^JI jjjj Jaii L^IiUa (^1 j£-«J SjjJI ,jt (2,31 j^jj £J&\j -iSLkJI 

4axiS SjjJl (jji oa,,!,')] Si I. K .4 flfc-N fi 4iLla 4J jlj-o J| jlj-o (jja 4jl4^q 

4jjLoJ.I 4jU=JI 4j JJj^ll dJj 

t4 U mi ^j^i mil _>».'ill jljilj 4Jlo f-Uk (_^jJI (jjj^-l)!l jlj-a iBLLJI I-oLoj 

.«ji-fljl» {jjj&i^ ^jUlitnl 
^jixxJI ji.laiwLuj^lj j<A J^.Wjj !l SjjJ -v") 1 1 ( 9i,U!l CiLxuLiJ ^jjJo ^jCj 

^yJsuu ji^J! jliil JjLs ^ijLaSJI 4jlS Loj u^-^ Lo^'ir. ol jljil jLajl ^1 SjS-aJ 



j Jr^ilJi it j-jjl j ^xxjiljl i_i iini La! ^ryLij ^,j_^ij^t it ^1 Aju^jJaUJu^^^SJ! ^i^^iJt 4j j> iaAj 4_lujLuj^! <La_uiJ!j 



3 Sl^ill J^=* <i\-> nil! iJLu oLijv^-!)fl jj±> <5ljlll L^Jjjj i^pJI 5-ij^£-II (^jill 

4_ijljJI 4^^aJJ Jj "iij .4j £ jaxulo jlj-o JJjiJi 4jjjua SjclS dLl& (Y) 

Ja^. j 4^ >aJJ j-JrvUI 4^ j^JI 4_>.o< I A. a 4jj1jJI 4^ j^JI <xo£) ^jj^J'IJ 

4 >^*S I Jj "ii «4_uaLi. 4 a <o,ij .cllj^L Ct>i!L) t~» >"t^j ,jl i^JUa jlj-o j j.fl a .t,u. t , I .ifl'i mo 
(JlC Loj) lllA fa ."i»IMI (3 l'j^^« 71 '"«■ JJjlJ 4-i j 1 m.0 ,j^3^J (ji ijjljjl 4*C j ^ 1 1 

ijjjsA^s m ^j^J))! 5JjS ^ SjjIjJI 4^ j^JI ixa£ ^^jUI ^IjII j) .2tt 
\ ,^ jjc n c.m-w imvr = nh/2n (j\ *r j^l > ^^'tj v 4^x j 

,_£,ill n (»-SjJLj ^jn mil 4 fl l"t -s 1 1 oljljll Jj-ftli 4jJcj (-j^l ••• £ j' ^" ^ 
4^o£ <j| JLlij .ij^JI 4jjljJI ^^aJI 4^ jjfc h/2TT ' LS -oUI fJ>J1 4jJc Jikj 

J| Syuius 1-ifl a oljjj^i J^-<l Jlc Lei > nil £_ilu j\ (j<a3 <C> jj! SjjJJ (ji- 0 - 1 (^") 
tj^'mt I pj i^ill jjjj -^^->i u' ^ "^L? •'-d^ ^ jo mil dljljil (>-j isLLJI (j ijj- 0 -^ 
.E = hf ^ 1 3 iu J 4i"lc. <Ja £ ( 4iLkll j jjiJL ^-^-l j' 

pjjAJI JJjJ dilj^j C^-jjAjl^ II SjAJ ia.LlLI 4iLlaJI i_wn,^J ^jl jjj ^1 U'wnl 
4'i-s r"il (JaS jj-o 4-ij m~> 1 1 j> iflllj ^j^jjilJI dJj j^l 111L iij^jjA iq II > < lU j 

j iujLflil ^_>S II 4jLLlu^. |vjji -■So"! aSJj cdjiL OjIjj ^jjj^J^I 

p-^^JI (3 oL^jil Jl^Jal (_>Aju 4-a-o1jwj Luj 4jI SL^J .*/*,* N JjJ^ 



oLfiUaJI J^C > fl.la^-j ^ j p V t ' > j) " 1 ^ 1 1 oLflUaJI jl jjji ^5 jJLi i ■ 1 a. ^j-^-' ^LlAj . ^ ^ » k __^j-C 

J-AJ Lui .4jjUlLo oLij-ijll j\ ^Ij^JI CjUUs jJl£ (jl ^ii) <a.LLaJ Lo J£j .^JjAiJI Jj-uoi flj ■ dj ij'bLc. *j J^uj^I 

t^jJI pjfl all 1 ^Ljl^» , 4J o^LuJLI ciL«_u*iJI a n dai p^is j^uj^JI p_*uaJI iJUuI ^ uai-o ^Li=kJj ^LLilil ^j-=»-i 



4 I M mil ijl^jj d i II d ij b'JI 

^° '">'^ -^'j Jl? 3 - (Lfc^Iajj j^l) L$jl Sjliiil <GJU. 

d l I t ^j *V « H ml ifl I I 

■ 4 < > ij^ll oLujLtflJlj ijjJcuJI (j<-J (JjAaI 3^-^ (Ji d ij U\l g. tflTillj 1 J l ,i l ,< l <a.flTvll j 
jllla-H .iJUJI ixi^JI Jjj^^SJ^I! 4ij<Ll (4.>,i...\ll ij^tlll 4ja.,»l^j 

George <:l/>jljt grj^j Samuel Goudsmit ^nnnijy*. Jjj-oLua (jLjail^-ll 

j^Liij ji ^jJt a^j-m jjjj 4^1 jj ^ 4^uiu ^jj^SJ^Il ^1 Uhlenbeck 

t. t- 

■ 4fll~^,„U 4 winUl'lill Sjll! (_jjal^=«. j\-u±aH Jys cjI^Ixu Sac 

^jJt n ^j-aUl jjjult ^L=>-j jlocl iiLesL ^.aaHJl J| jKiSlI aia ojI 
i3 jlail (_5jILaus jtjj^jj i<o.).a,ll jlail JSLji <JJ j!ac"i!l iilt ^ ^*i'\"> ^ £ ^ :fc l >^ a 
Jaii ^IomiH <Jt liLu^Li IjIaj .<3j>&J)I! jljjJ ijjtjJI SS^aJl iw^j 1 
<4,U,1,=» 1 1 4,i,t>,-v,H ijjLuaoJI Ciljlail Jl^-iil lA^ ^ .ijjjuo iaUo >2)ljlxaj 
(JS-lu jlj-a ml 4 1 ,i a n CjL^-a-jJj t _j*a3Ll!l ^ 1— > a 1 1 Jya 4jlaXm JK .uTj kfl i 

SSjji. 4.i^ 4^aAS 4J gvjLfagxJ 4" /»"'.< ^ j^jjyiiJ'ill (jljjJ Jjl (j| iiLua^lLi .(juuo 
^>i-&L^j! iilLojo^lj tiijiail 4-i _jljJt 2S_^J! 4.1 0$ J i^Yi iiljJLo ijjtj 

.J^i-''' a J^" "^J^ kfli 
JjAjJI j^jj 4_i^lklla 1 q fnftLal 2 .jj U" II 4 a v.iloJlj 4_i j-*.t U U tgjL».LaJs 
jvjj pjj LoLaj 4-i j I v!-».l 4_ixuLuj"ilt j^jj >4^ ^ja4 .5 j> K-> il i_ijjJtll J^o 

K — ^ 

4 < iinl^llaLa jjj^ II 2 .jU'JI ,*^iLai 'J^-o kilLlA tj^-> J .4_ojI_2J1 4 & \ m'^Jl oLi jJtuJI 

4 .a ^» -> ^j -0 ol_jlai 4..llu1! L> iiJLc SdLiSj Jaaj Lgjl J-t oiAjj j_yjJI (^Ljuui^L! 

5JLa. |J ^J~>T) mj "J < 4~i 1 i i^i^j ^Jx. J"}l Jj_lu"}II Joe j^jj 1 0 /y,\^"< ml ^jjJIj 
4-ijJ\'i J_c 4.>'tJil i JJ-)1 jJI Cjj\ i^~*La tJS J-tJ -J^lj f.jJLuLsJi\ ^ -> -> LgJ oijljjs 
aJjJ'v 4 > o$ J I -1£- 1 ji_>_uLj ttAij ^_ya jj^I Jj .LoLaj ^ a a.1 *■ >4 > uu i laLj i f \JJ<j < ^ ^ 

■ Jj) iQ »•> j_i t^j U-3 J ^-"^ 'O^J tia.l^iJI jjc 



YA1 



ljlj£.l /jl j-LLlLluI ,J[ Ojl <4u»^ ^^^J l2 t ^_2_i_LJJ dJLiJSjJI CjLo-uJI /ys 

1 8 t*Cj ol JJ dij ,_)£- Jj** '** 1 1 t j r All jl £j)Jo-uj ^jAjs ^£ I j ,1 jTi (Jii jj i^mn 

.icl^jj Jal in nil (jio-U (ja 4jl ^ i j .Li^LLsl LiiJ^a-j t^ij 4-ij^"il1 Lfl-Sj 

^jjil dJjj L^jJjhLi^i (ji-aJ (j-^ll CiljjjUlj jy**>H ef-liuj^l Licl^S L y,A„i,<u t 4*u»fl 

.5jjjJI ipJLj iiUlil i^UJI oLi5LlLlj oLiKJIj ij^iLUI ^jl^il j g^LUI 

.._a» .oil JaLfij jiX-jJL ^ llLa k 1 hi i gr_i.iiajj Jjuail <Gl 

((^LjIajb aljj^All ilLuj ^ 'Louis de Broglie Jjj^j (sj^ 'l^j^ 

'Cl^ j ^l5l (_jjJI 4. l j ^ Jlj iSLIaJl ^ilij 4j„ a .ftL> 'ti^JJf t^J ^ -A^' O^ 1 O^JJ-^ 

» Pp. 

4 (j diJJ ^ U^J Ij^Aj .0"ijJjJ.I (JalSLu Ug,«, 4jjl^al ^ya Jj "iU 

4jicj t4 n_ i <M^J Ij i»^l (_^>l^ t>o Ml j^iaf t^jjAjl ^yjjjuiij^^UI ^jrullLI 
L-iiLa. JLi kdlj jjSIj .4 a.i mjj lj i=fcjil ,_>^=>i^=>. jQ La3 ,^1 Sjli! Jji ,1 tLiwI 



4 m Willi ijl^jj i\r,<.\\ iijic^ill 

If ft 

LAjI JLla> O^j^b &-t ^5 mjJI i5^L»Jlj Jiilalll j 4„u mill Jj^lijji ^Ijj 

4 ifi^ I Jj jjj f£ J i>^-»J , 1 1 4_lo£j is UoJ I iju 4_£_»jj ii"!jx. j Jfj Laj 

J-Cj .(hf/c) tC Jx. MjjMAja f j Ijj^vClo fa ^^jj^AJt 45^3. 4-t.afLl IjSAj 

.f - c/t I w w"j ,i J>l=j / j -ijlii i>j p^xcJI *2>U».j^ j 5i"iLc dlia> JS 

h cii'bLj CjjIj ^jLujj ^jjjjoII 4^jjiJ! 4ju& (jj^J (jl Jj "iJ mjl j^aJlj dJjJj 
^joliJI 3 ,ti<lla .iic Sj^Sjil 4jLxjusJI ^r^J <{p = h/t) ia. jit J^la J^- La j-uaLo 

t 

4„fl„i^i i j i(= ji^-ill 4^aJLua { ^Jt, LoS Sjloll <LaJLu3 ii'iLaJI jjii (jl -ij "J 

4 »,_> 1 1~ Jjl J-ijjJ (5-1 Jfl'ici .SjjJI <^>lijj : v£J^L! 4jsJLu3 tjj^ u' '-'?J 4j^jLa. 

4 » n l-i l J!La LoLaj «j^-l J! (jlS-o |jA <Jjljjjr^ J^ll J°"*'" ■ 3 i5> JJ~>"i ^j^iiJ^JI 4_a.j,a 

SJs^LaJI i *>L> j J! JjK ^ oLijj^flJI J °**>" ■ a «^ j « j-^H ia. 

it jtoj mi (jl ^-1 Li t m l >aJ1 <^-aSj i^jlt Jjla £jU 

« S ft 

c- etc 

I jl *i1 J] jUI 

4_iLa^o 4-)> i il-> «jLuijt» Ci^w" jljJ.1 iJJj Jj^- _jjJ-> I " 'Lo jliio K >-s « 

jlail Jj^»- 4j«_illLo jjIjJ jljJi Jx. iiwji) JljJsl 4ja-p. al-ifcl ^s"iLaj jJ 
(jA«„vll l(j itfi*,)! 4 i iti'ilL Lgjli* j-vC. (3 4 0 1 j -n 1 1 ^jljjjl ■La.ljTi iii^ 

olliMl aia \ • -V 

^-a, 2tr j\ dtu* .nt = 2tr ^1 iLLx^j iaSUJI i^it .Lj^i ey^j •cfjp'-i 

4*£j^JI t>J <3*iLvl! |»1 w". mljj .^j-yjua J-ifc n ijtjll ,laj,rv„o 

(jl 3 ._,i \ mi H ij^-l jjjjuuj .(jjaJ 4jjl!lJI ^ ' i2>^fljl) L^J ^jfwul I oIjIaaJJ j^jJ 
,j! La Jjj^iJI 4_a.^o 4 » 1 1 1 — > 1 jjSLa-i 4j| La Sjj (3 Lj-i ^^Axuja 4 \ t * n Cjljlj^a 





(v) 



iZjl^oil i^Luijl ^ l t-i"i in'l .4*1 1 1 1 1 Cjljljll 6tlgJ j fl"i mi o 4_».^c i^xtu (_j^"_>J 

■ j fl*i in" (jl (^^i>."i)l oljlxoil 

4 ■» i il"i I ^^jj^aj (Jfl*i mo JjJj iXryj ** "' H J- 1 -^ J*"^ Jl 19 t l-i-> 11 utt Ij 

jiMO*) .lijj-eia Liililj 1^ 1-^ *i| ij (■jjIajui l_jjl^ £^L=wLi (jj-ij-La i=i.^o 

uj-^)" "'"'** • ° u^""- 0 ^ i_s^- is^- 6^' 'u- 1 "*^ ^ L^ - ?-^ Cj^-^' 

jiLs <CjLaj a 1 1 4 1 1 1 1 Lm*j I ^ya\j~i II Jji-I jjt J j i 1 1 jjl Cj-l-^. J (.Jj-lLtu J-i^ i_| 
4j(_<"uSll I4J J !->"* ( _ y "iJI 4JLi_>JaJI (jn fl'i 1 ^ i->*i Jjl (j-S-oJ oLij^^J^il jjl (^jjjjj^JllI 

J^aJa (_jijLij3 Cjlj^olxll 4 t~i "il^aj J j) 1 -> II 1 ijL^j n> £Jjl_aJI .4 1*1 mill 

ia.^o J^aJa (j^LiS Jj'S nil Jj-o ^.innl I j5*l ftj . Cj Lijj^J "iLlj 4 i'i 1 mil 4 ■» t'ujtl i^aJkl 
^1 » mil 

' • - . " " - • 

j^-l ij ^jSTill (jl (jj^siLaJI (jjiLllj j^itt ^-wjlill uj^J' <3 I *> "*ij •»"! nil Lo I^j^j 
j-a) oLijy^^l (J-c jj;!^! t_jjLk*i el>*-l J-c 6jj5 II .-.^ _« ..-I j .ij^iJI cjljL^j**)!! 

J_j-o S^a ijLajLajj i_jjl jl^ya ■ 4_La^ (_J_SJj*^j 1 ijjjjl ■ " 1 a "■ /m ...^ llj ' "'^ '*'^ 
eL^jl j 4 1 fl 1 1 I lj 4*i^> ill I » 1 1 J^LaLa ^jjj^- a (j-o I 1 n'Lii lej^ ((j^,/^)"^! (jjj 
cfl) j) ~k ill j^lj-o yuHi (j J^a^ail >_) j*S mi jj"^ 1 1 1 ^ <i in liiLl^j .jkJLxJI 

bj\ i mil pLl^i*ijl 4_ujljjj a in i^g i^^-a Jl ia,^<o ^jLxL I ** 8 j < d 1 a j lj ■ ' 1 lj 4jilaJI 



d 4jL^j^ 4j^JaiJ! 

fl i I Sjj.l'v a oLaLw" ml LgJ iJajmixll 1 K w (j i jjj^j 4-i-L£>^>i_j 
UlaJ Sjjj^. 4-i j l-i "i j^iajtlJ C<"v 5\j Q-» "ijj La ^jLc jjSJ <5_>jJI 4jjjJ J j i^a'tll 
^iJl aThmSII Jx. Ajg^aj J£L£ii( Ja. Jx ftjjl^J iij^ij iioLij <LLol£ Sjlil 

l _ ff 3Jt 4c miaJI ^jjill tiillj Hj^&j p.ji»JI jjl SjjJl^JI 3 -jt^'.ll 6 ia, 

— I- i- 

^^Jjj Crjjl^ »i l ^Jj Ij^jfcj J| ^IS-c 

(_^Aju» ml (OLoJLioaJI 4^^a. i_jLui^J ^^jJ^ij i^/jl^S Jx 4 >') ill 

ifj^j j^jJjy^ u^jj' ^j-iL^il ^bj^l N *\ VI 4lu. jj 

>?-j J J_r^ oJjLi5 (.Jjjjj <±<±>ji t g_'51j 

Cij^i^l) (jjjLijj^l (J J-^-tj 4_i_jJaj (Jjj^j 4j_jiaj ojl^ Lcujj ijLstjl 4j"ilj j 

.(_jliLI ('<"' iJ-C Lj^-oc jl GjJai t _>u-»Jj t^>S jl>iil taajwa Jj^fc '^j""* CiL^jil 
j^X. oL^^iU :4j j.g m Uj^jj ' iJL ^' ijjLa.) CiLa-^itj 

J^JI jl lA^' Jili2 t (N N-V jj^JI JjJo Jx ^iLijJI j' 



jiJL»JI oJJ) jjjju jliil 




till j II tliUl L^jjSj oL=wjlU tJiilLij . > Y-V J£_£JL 

(J^jJa Jla ' j .1^ \c\t\tr\t\ ^jjja y,5..i <<■ ^11 oLct-i ^jl 4 ya 1 in^ll Cj^^ILj CjLj»^it 

j-olJl oLaJiii! iaiLLil ^il^ilj i£-S^> J^J* lI>Hs dJLLJI 

Cjjj-oJI i^-J-s > ka-j <CJ Axuj^il CiLcLi jLajlj CjSiSM jIjjS k J- c -J 4 ,i5 1 in ^11 

SjJjJaJI ijj^l^ U^^' Oj-^sJI Jj^lui ,^111 oljJ_/UI JiaJi l _ f lll ^ (if^l 
icjuJI (j |>*S aJL» ■ 'II CiLaij Jsijl-Lii^ ^jLijJI (j^^- 0 jjLaSJI ijjLxS .4 1 ti U 

JjUSJ! i_sjLc -6^' oj^sJl ->-^; J^- K 1 "^.' 

t k ^ «• =* r 

(.jljjial J-C 4_s_iLu=>l « <iii_>=iji » d.U ujI^j 4-> J j .laJ I i_SjjJaJI Liul 

SjjJl tj (2jjj^£J)!I il±j "iljLoi .4 niB'i jj^J'ill L^ji 4j'nlL 

jjjs _>J^I_J •'^ij ^ a - > Cj^Ji Sjj i^~iH dj^jjl i3 I n'm ijLxjl 4j^>Lj 4j Jj^-v II i-SjjJiJI 



4;) |l ill^lj SjQ^ll ijjJiLjt 

jjjja-sJjJI i3 iSLLs jjijj -SjjJI ij ^j-a^l oLjjj^J^I tJSJ 

i „ai.ri"i ^jjJI SjLLI ciL=>>^> Cjj*** "' .Sjjoj'AJ ^ mil t _ 5 _t w) g *CI I ^i^aJI i »"l ^ 

CjLa.^Jaj O^-sdl oLa-^oj 

4„cJl;kU ^l>iSlJ lo Jjs. Jl . ajjLa^c (^=L>J J5v-ui i^-jll iJjUlj -i^^t iJjljLsu 

,j t <i (^jJt ijLsol ij'ilj l~i iiij (3 cjj h*>II cjL^j^i cT^jLxi j_g^Li_>JI 

^ <i no J (SjLlI CjL^j-oj 4joI^>- 4-^^ja iJjLxi 4 \ <i 4 au,i«0 ^a-ijjj^ J-flJj 

fi 1 1 jxi_l1 1. ° "'Nl lj .L^SjjaJi i -il n > II J ■ ...*>ll ■ 4*Cj ^ 1 1 Jjj^jj (jijl^i 

. iljlxl 4_i-tuLiu"i!l 4 a> t < ta 1 1 ^njiJ pi 1'i-^.itl 4 1-v >,ui 1 4 I ilfl 4J!ul p-wj' 
.5 J ^-».n ^Lijl ful Sjlfc ^jr,,r\" L^J^La-j ^Jijjj^ii iljLaui jl i_jLi-ui"i!l J-=>-lj 

jl il^-tua LijL^Ji| j^ail jA ^jjxiJ SjUl CjLs.juO t— a ^jjJ! JjiaJ! JjLi 4jicj 
jl i^jJLXiJaj wiL^^iil 4jaJLakXuiil jj -^-H ^5! <»*jl j* ^I^jjLi 1 g I A a* 

,4_i-aJ 

ij^jjia ^jC ^jja Lj La^ *JJjaJLt jjaJ»Jj^iJ i^jl! SJjLxi ^aSjJI J-aJlj 

dJj jIjl^I iii^Lj iculUt oU^^niJ^I CjU-^o jj-ojj .jLxJ^I i-ii^Lj iajLS 




iilcSlI ajjb .St_»i!1 J^». j Sj^=^o cjUj^^J))! <j[ Jj)S\a ^(Shells) 

. 5l_jjJI J^j^ mo) (_j Sj^^o-o SjjJl (3 cjIjj_/\^J^!I (J^jiJI (j'C n \ 

4 i inLui*jl > « a! n 1 1 a .i^jll 4^jja. (J iloaislLI 4 . ,,.^11 «, . -vl n I I jAi . cJjJLj Jjl 

"ill .ljSLa>j isLLJIj 4l"><1lj ^jLluJIj a^sJIj jjsjII ^ .ioj^^ ^^aJ 3,wn<IL 

4X.J-JJJ j^jJaJlj 4 t mil ^Jt> 4 1 1 1 1 Lu^i I j% >g>l all < I ^Lfl <4_=*.^all S^^aJ d ■ •■■'-II ' 4jl 

c-jIjKj^I Lgjl j^. Ljjj i^<" IjU .(\V-V jSLi j-^-lj) JiJjillj j I 

4_«_ 1 ius <^g.n JLi_« . .IjU.aI jl l Lo 1^ j (3 jl im">')I jl ( «_uj_jj (oLii-ij) 
^jljj^l jlc ^ (^L^' li itxij ^1 ale) ._.IjU,aMI cjL».j1I 

iajiJI (Jl jii^ ^-o ^l^i-!l (j 3Ufl'.ll ,._.ljU,>NI jljjj .<L=*.j1I ^.^ij dLj!ll 

aLaJll J (ijL^Jl) ^flhall 

4jjLj (jii^ »'<tj ijfl ijjLj ^^a*' ' jLj a U < II 4 ^ iq II ^jl , ,lj,U. A^) I jljjjj 

j 5j5" ..in Cill^ Ijl lj*s t^oUttll iojiJI Jl jIjJjj 'J-^^l iUkJi'ill J[ 

jjS^oji (3 Lt«ajl < l^i iiVjl OJjkjLtoj .^jLa^' 4 jj ■> o ^ U.^ I j^c ^liil 

• Jj^l J-Sj-l-l u^ 6 -^' -iic. Sjj^uaJLi <_>ujJ ^jSJ tLa 4al-v J^Li. ,jliil (^-o 



4 nji mil <Lsl$jj A i,^ 11 <j^>iajJ! 
.^LsjjjlM Jjifc JiU i^jll J-a-*J u^-' *3 icjjjil Jolfl'ill <J£ jjLjj '^IjJI (jj 

4 ftjflll ._>Ijla_nal CjLjjjjlil ^J^^*-" ^-J-^ J 1 ^ 4 8 ■!"» a> a <Ui Lx l a JaLfla 

^j-oaia i'II nifi I jJ-JUJ (j-°jJI JJJ-^JJ .IjSLftj ijJjusJI (Jl ijjljj jL<*dJ 

■ jl mVl*^l ic.juj ^JLjJI L^J ^.^iail ^jJ-H it ^jliJI J.C ^LLiij ijl m"l'l*jl oLajl 

ijLaJj JJyvJIj 4-a.jll i_> u ^-' ^ ^Liljla-to'jl Cul^ Ijlj .L&0=».!jj ,.CiC u vClAj ,Jt 

jjcj 4.u»rt 4 Uo'i jjjt jji-^H jujj l$J ajjfljU cjL^jII ojIS IjLi .(\£-V J*% m) 

O Li .,lu ^ J n ~? t 4jj Luuo 4 a <n L^J ( ^ ( j) < s"< m 4^3 Lxl I 4_a.jA Li < I 4 'm o 4 1 
»i jjc >_jl^L-ual 4^.^o ^jjSj LaSi£. ^ ii^Lsdl i'mn 

, ft 

P^uiij o tun's 1 1 eit ^^-Vj W-V ji<c .n^it .^.^1.1111 ^i^Jij f-iiJi 

ilajJxxL) jldcSl! 4,„v«u,:».!L jlisSlI 4.1 ,7.'.".j .4j5_>S-v Ijljtt ilajAlo oL^oil 

lig^. ^ clil ojJJI oLfljiaj ^jjLtaJI cjLcLiiJ jjljiSlI jjg j*_uJu) Jikljlll 

£-a (j^-lj 4^».^jll 4 t in £_a 6jC"Lju3 4^».^tl ^j^Js iSUaJI JLflljl Jas-o i_i inLjjj 

. 1 iO 1 1 CjLa.^j-o^ frjiiMl CjLa.ji. 4 v«n\ILi ^ >~> in .4 ■» mil £-j_>-o 





D i^il .C i^il *Lj JiU B i^^-Uj >1 i^-^il .oL^jll J^U :U-V JSLi 

?(iSLkJI JK ,»1 ^ J£_i ^ SjUlI (2,Li 3j wn'tll 4jjtV)H Uij) iSLL i*jll JUS 

4 '1 11 1 1 4 liO'ill jlc (*5>LiLo) JjJj^J^II Jj^-J Jl aILa.1 <L=kjll « J ! Jl aILa.1 ia. J-a ^yJJi 

jjji Lq J*s u\\ ^tnij ni SjjJI ij jjj^^l (2)1 j^jjjj-u; jfl'if.l .Max Born (jj^-> 

4-JI n'lVjl fiiia (jl (_>oly\-sl j»J <4 i until j i njjfl's H oL^jil £-0 4-) I <n"IL»j 

^ <■ p £ 



TV- 



(.4jiJill 4_i*a5> jljuiLL 4-i I Mil lj jJjlJJ ,_^L>. j 1 1 n~ ^j5> J^iL*-1.Ij i4_i£_jjj 

j-o ^ > j --^ 1 1 d ill a (dj^jjj 4j*_uj IgJ j^jj£_i AS I ^ mfi't 4^-jJ.I jl Jyi j»X.jJL: 
JS^ 

'It* ^-jj LigJl 6jj (j 4_i 4-s-ji.l 4jjl_»J. j^jjj^pli ^.1 J^JLuiUj 

Jjl-» 11 jl CA^- 1 j' J^-^-L?-^ ^UolLloI id_i^ullii itJjiaJI L_SjjJaJlj jjis^Jl iSLLa 

5 j5Ls dJj <j-iuj .Sjj-al^s isliJI Jyi ^oJaJ l-.fi a 4j*^aU <1!jL»J. <fJ$^iil 

SJj-ojJU j> »5 II aj^ -l-g-> £ J a mil Cjljlj-il £-0 ^.c-"ijj l-»fl S 4.*> v,a»..o CjL^j-o jLi Jjj_>j 

■ > I m~> jSLoj^j >JJJ ^ti't 4 La "'Ijfrj ^^t-ujJ I (J d ijj ,.i-s...tt ^ 1 Q 1 1 LoLcu <L>jl.»io 2 cl Ull 

SaiauLlI c/SlLal^H Jx Jif*i Vi I j*\ ftj < Jj^flllL JLal^.^1 oLa-j-a 
jljil jj£-> Lq ilLLa JaC 4jI jj^b ias-ilillj .iSUoil 4_a_ii 4_i.il jj-xj Lajic 

h jLt 4__vl 4(J Ailill ^kall j\ ^^ji^jl J£L-_-li 4J ( _ >U; iJ _^L_sll ^jjiSJ^I 

Jj),5 a ~ a a» Cjlj g^lj-flJ I Jyi 4 8 laja Jx Jjjsj <<4jJLoa_-.I islaSJi) «<Ljl -k <»» j>£. 
jj^J ijjj^J^I Jy=»J Jl ala-li iali^ <_>! ^ ...II Cjjlf* Lolp.j .(^-V J-Li.) 

Lo£j .I^jS J3I iua^i jjij JS*i!l isljSJI olj J-olill (jj < 

t Si^'J jlwifl Sl_£jJl Jyi JJU (Jj),fl X A i"i„> 4 OjV^ Lijlj ijj^j 4->l-wmll JjLi jJJ-i 

LaLeu 1 1 aj j^i 4 )j U". ^"jI (JJj jj^jli Jjl .j^jJ ijjJai Jyi m-», 1,1 jKall 

. 4_)Li_LuJl ^ajfc j SjjJssj ^j£. LaLoj , al"->. ^ j^ji L." ^ JJ -ixgj 1 SjjJ 4 nn > llj 

LiuS>J .SljiJI Jyi lis. Cj^S ^jJ^iJ^t A^jj J,l jAfafl JLaIL^.1 dliA ("illai 

(jl — 4JLuj Jj^^-iij J£J ^>-lj 4-ua^i (j^i I jr\iS ^1 — I j^Juua Jl ^"i-vl 1JLI4 jl ^j5s 

Sj^Lcj ■ jfl j_jxlLuj"i!l (j ^fl-^ 4jiojJt t J£ ,jjl jXtjJU j^y^*- 'jO in t j_y*i-»J 

5jS_«ll iilUI cjU jliuxtj ilojjjil MiJla < N 0-V JS_ijl ^ </<\\ LoS itdJj J-c 

4jjLLa ji^l LaAs.Ijj JLil^.1 ^a. iililo Jyi Oj^- 1 ^ ULfc 5x_ajlil 

.Sl^iU ULcj 4 5 ua*jLLl jialiiU 
Jx. jl^ <CjIjIj1I ji^i^ ml 4 K <~t a J=w (j^i Luiul j^jJj^Cli Sjjj^s ^jCaij 

*. *. p f 

j^i t Jl ^"i-v*2jl 4^j^3 ^.ljLaJLtulj_a .4j^3L^Jl AjLiaal^rvil J_al ^ijia (jC LgJ^Ljjj jl j^j 

LaJjX SjjJI sj 4xjl nun jl 4 -» -»,jllLo iu^^ 4aa. jU»->l Jl . > L uta - j S . fl t l 

jjJj |jiu<a lllllA jl jj^k m-» 11 4 u'tj -llA-*- 0 4jUi ^J)"t ill a j j)jJiSJ^!l jj^f 




n 2, 1 m ( = 0 %m^0 

i 

n = 2, 1 = 1, m, = 0 

0) 




Ijlj-o JIoj JSL& JS .iirsliJI jbuSl (I) .ca^jjJ^I Sjll iUiail iiliSJl ^ o-v 

Jit SLJSJI 4iaI=J.I iilASJI ^'i^'.a (y) .ic^ilU itaSJI jbc^U 4 ftj;,a,a pjj I a 

(.Quantum Physics, New York, John Wiley & Sons 1974 



VVY 



.4 < nnl^llii-ajj^^ 11 iiLiaJl £l»_fii^l jO i/T> 4_dcj 4jjjjjil <Lu_^£J1 <»ll 4Lcia-a 

^j^aJiiJI v^-"- 1 Lo^iic. ^JJois ^1 c^l « ili Nl I ^-cu i 8 i'C g fl'i <jl 1 (jS ntl {ja 

^J»JJ (^jJI CiS^JI c-Lijtj .Jjj! ifiUa j'-J-o tjj. J-*^ iSLIa (^3 jlj-a (j* 1 *-*-*J* 

j j^l^ «Gl J^ill jSLoj .Jsl iSUa ilU. Jl Jxl iSUa 5JU. (>o doi jjj&J)!! 

"Lu_^£ 4,V-i. i"> 4-JI n"-vl . > I m-v Jucj ill I^jAxj J^ljaJ_a 4 la 

jjjJJ^flJI ijt-s 3->^^ -^- 3IJ *— *Ji>^' , ~ 4jjjjILc 

<Lil n<-> j£ o j (^jJI JJ_jUI LoLaj (_jjLiau J J tia j° uaJl J^o j^Sl 4 ifl i ^~ula-% ill 
JS J Jjj (jl Sji-i jjc SJal in 1 1 CjLI »inJI v^Hi 'J&i^ JjJlill (^^jiiJI ^j-o 

fi m") j £jj La^la JS (lyLcjLuajJB isUaJi ^jjJLa. jjc jou (_J.il] ^^J- 0 

*.5jj_^iJl oLjjjliJ (< » Kill i^-Sy j) 5 j oJI jl S_a£Jt iii-t > I ■ Ajl olji^iLjJI 

SjjLfcj .4* anil 4jB lLJI ta^iaji It £ j l-i >n jljflfi jJJ-flj Jx Sjjli 4^jt\ill jjLi tj^Jij 
Jla"i*t*jl ijja. j ^'s^Ti Lgjl Ju3>j ) _ F lJI iillaJ,! c.Ujj"i!l Jtlji j^-uij t^LLs itiilj Jj^ 

4-ojjiJI <bjkill j ^^oUlfil (jijLu! Jx Cil-^-jl ^jlll ifijjlll ixoiJI jljxSlI 
JjLojJIj ijJjOaJI i_9jjisJI J-C Qi^jj (^-^' itajlll obileuil L> la CiLiu 

yl£-aI3 jL*jI 4j"bllj 4 laJJj-o iiaS jljxl 43"iLj dLlAj .<U£_ull (j Jjuslllt ^aj^JI 
JjJiil jljjjJI ^-o 6jlx. ^ JJ£.j) . j^jj JjvuJ 4,k> (ti,\H 4jjJ=uJI j 

AS (j^J iljLj A d'niV^ j 4,.Li,»,n 4 JS L tu a j I fljlf- Jal Ot ll ^L) 4jjjus oL-c^ 

ftp ^ 



.heterodyning 



rvr 



jJLaJI OjA JJ-iii jliil 

<- ft ft. 

CjIj^J 1^-^ Jj-°J ^ t4.^,.j„~» u3 LgJil ^ {kC-J-lL? t4j fi£ , H 

jiifl-oj <SjoU ijJSJl iaUoJI CiU^II OJjk '4 1a.- nu ll ^a-jjJj^JI 6jj 

*.4jjljJl 4^j-» II 4 ia,*\ Jjjij (^jJI 4 ^" ysil J^».1j jjj^-aj <4jjSjJl 4^jjJI 4a-sS 

ItAflU US «I=JLo l&^&tt fLj^I 6^ ^ ur^ 1 j 4j%«^JI 

ij Ciiji«a ^jlll j^-jjjyi <L»»^i 4j£^ul£J.I ij^Iilll (j Sjlinl Cj.i.jI -LJjjjLl <£_>^Jlj 
.1 H f|j^.J ^ 1 v<C As j .oLi-o-uaiJ 4-i^jtriA.II ^ i -» U." Jj*^ ai.1 /^q 4_jLfl >4_)IjaJI 

l»l .n^l tUAoLjJI oLtlalll Ojjls aii »dJj J-£- Zij^cj .^j^^lj jLi j-q-uj L4-1 

Qjjj I'ijJ-v j) .Lsjj j "bLi l j j^jj j-aj J^- 4j*i ill CiLI II CxS"il 4jb1a1o t'lJj 

^M.ATt <Ls»jjb iJjLujS (j! .4 1 « ia>l o t 4_s_uj Luj^ I j U,\ll 4 ^ 

.JjJjSsLLiJ.I JSJ U-mAj iJjLxil ^1 l _ f -4j t^i^i uilll Sj^Jiill I (jit ^jlll CjLJlaiil 
^■1 1^ pi <IK">,tl 6JJb o"l I ii^Jij ^i^t->" Cj'j^l ^ d(j~i'il JO Ij 

i ^aJlJj^i ij^^ JaLajj "i! l-iJ mi l Ij^J 4ji| <£jjl^JI (jj .JjAa-a 

.4j J=luj4.I ^-o^JI jjjJIj (Jj-i-Lt (3jJ^iJ)!l ^Ijja ailJ jaJijj^i SjjJ^ 



V-V JiiJI ^ >JJj Ji. Jji™ Jj) JjSjij .4 l(j r»Tni tijjUJI iJaiJl <S>JI itoS Jj- '^Jj'3JI iSj^-J 1 

^1 4i^iJt aj^UiL! -.l 0 -.-.ll -y, 



^1 .iiiioill j^JI ijjiii l^ilr. jikl <5jjj^- ijjiii P. A. M, Dirac dl jjj jJ <ul ^ 

oL»jj) (_jt ajjii /j-Qj^jij ^ . JjJ! jio 4 < < mill 4-i^Joj CjI 1,1,1a J, a ^1>'<^jA1 

K i iii i ^Jj^aj £>jjju2 j»_Lu^j g» ft m" j_ySJ 4 j a < ft oLiaS (^1 jLlA (_>u-iJ iJj-flJLjj 
<Unnl">tULll ol^JjUil) JjiJU UjJ^^ (l)bj J J- 1 ^ ti-i^lajJI ^-ii .Sjji! 

4 ) > null iSjv^J' J J <_£jjui (jl tj^-QJ Lo _j^C <a > ... i Ul'.-i M ijiit ^Ljllll Jjl Lo£ LaLoj >4 t I m\ll 

^i-ijj^ii iijlkj j Sjn^JI jlatSl! JSL> dl^jj %>^j oaJUj aU .iu^^SU! 

j^JaJLfl :^^/\^J^Ll 4-1^.1 inn jljcl AjljjI J J-^J j «*-* 1 '" ^ LoLftJ I ^ toij 

CjLujj .^IfLajJI (j-Q jLxj) 4ju>jL» Jajj^j ^1 J-» ^1 ^oL>jJ! JjUuJIj 

" fl 1 I J 1 4 i 4 1 a lu Cl*l J 
.AJ^>^J tllljjj 3 (j«o CjIjVmi £-fjl -A*- 1 4^1 ni'i'vl jkJj 'lxJJ^-O,^^ 
jijjjj^Ii 4_ij_Lij ^.Ij^'i nil j^i^aij t Lg-o I »i "» "> »' I i3 4_zl__)j»j0 ■_**_' 1 1 dljjj 4_>^J^jj 

.SaoUJI iJUJIj iiljjjJIj iijjJl ^LjJfAJI 

^jl J^-^J II ^ iK" fii*> "i! Ljjl ^jji Jl n" 4j>.j1 i-oLgJI -La-tj 

4 US't ia. j^j ^gl J-Sj^ Jj>i2>ji ^ it-u rn't "i! Ijail ^jl^-lt {jA 4 *m « ft 4 Up*> JjjJ^JI 
JaC jjjyv^JI jLa-il JLcla^Ls tjSL&j »5j^jj%iJlj j-vijjj i^jlLfl >t ]jlSJ,l 4 \,\ * ft 

.((^JLaJ.1 ^jj^lij yli)) Jj^J^V^J^t ^L) (J^iiLJI ^ >L<7» in" .j^n"'»ft LlOjI ^ir 5 j.W ft ^ 1^"*' 
ij| cSjJP Jl ft'i-^.'jl CjL».^o 6jia JLi-jLi wlillxaaixiJI ;_jA*J SjS-ftJt aA^Jj 

> ^jljjAfi t_ia^<a 4_uisLj-o ^ 4*->J I ft~i I JLLjI^j .S^^ji! pl'i tft nWll cilj J^o JAC 
d«La. Lo t^gui lii^J^. jjl ft"<-^.| (jl^ ^jjj ^jj^j .^jfl )"ll ^■>A C - (3^° IjJ-i CjLlA JjI 

jl jKJI d^l 

■ ieiij mil SJ^^^I iij CijlS I ft(} n 4jLflX.i <^jCl* *ij f\ i u»*jt ilitk j Jxialla u.ll 



VVo 



t- f, t- 

2-il>xll (j I jSjll jj^ ( _>u ; iJ 4_j"il <4-aJji j^j jjs jryLlllj jiljll £>u ^jLsaJlj ^Lil 

^ jAjLjJI (j£ (_gjj > III 

jJa^ j^Lii (_jjj_^aJI (2>-o (J^ Lc i_i 1 ml (^jOyLfil .4 S i9J vjLujLiS \ t,\-^.'\\ ^al tl^a-^l 
""\a ,_)xlLoI 5_>SJI la in (jl lilljS ^jjaJLi\^ .4 1 mil 5_>^ Jj-o mo |> in-> 

_j ^ ' * (jl '5 II » (_jj.il '" ^ 'J 'o"l 'Q II 1 1^<* _■*'! ■ S_>SJI ^ i^i^j 

J.C. Sjiil (j; j ■ a 1 1 ^IjiaNjl Ua ^Jjj ,jjl t- > .Xtl > (_<;j-J ^LtflJI Lu^C J.C LjaAC. 

(j"l ' ° 1 1 4 (j^o__l_. > a a p^ulll Ijji J-^~ 4jO_iLlu ^j^A. A. II (jAX. Cul^ .(_yjl >5 U 

(jj^J (jl Jj^-oj jJ SJsuj-cJL 4_uaaj N Y , 0 iLiji JjIjJI Jlj mil .4_uaaj NY,o 

\ Y,o • \ l^j J \ Y,l ^ 

tl>=*.! J! J^^ '"II Lajj jii 4-1 1 C^J) 4^i Loj i^n iLiLuJI 4K nil! Cul^ Ijlj 

(((jiio 1 1 1» JLa^jK i I, I l _j^-s l*> <"to < ^vj^JI ^^-ijl^-iH _/Lojj^_J.I Lo j-\*i '° II 

i(l 0 lit- I Ui .A . "ij jjiJj) jlilL 5_>SJI Jjl iikv^Li JLaj j\ ill lii ^ ' ■ ■ (jl 6_>SJI 

(jl Jfi">t < iJIjjjJI jL\j t5_>^l ^ Y,o • • S_>SJI jlaa ^1 jj^jj 

el_>a.Lj ^Li (5^11 (j^i-^ mil J-W > j5 Jj^Icj SNY,0'- \ jl jUflll (jjij 

Jlj^JI (jLi 4jJtj 4iJU. J i^al j j^ojjLJ.! j ii^aJLlI 

• , • • • \ (jjSj (jl (ji-o-i (_>xjI tall I t-i-^t. 4 i in*i4 -^Lll-I jl fl 7* II ' d ' l r 4jL»^II ^vJ 
,1 4j% 

OS t ]r>\ ir\\Li S^JI (joix^LlI il^jl U i no (j^-i-^ mil Jjl ^ ■ Loj'u a .(jnolll ^Llu^Lj 
.4jjJ S_>£JI Cjjl^ Ijl 4 ir-iLa. 4 a ifflbtj 44j^3jj • , • • \ jljjaj Jju^S jjJ I () ilf 
JUJI j J5\ll Jx LojJ>lia.J .iLiLuJI 4-iiiLlil jj^ Lg Ji cUoaiJI Jj^-oj 

^al .4_ujLi3 ^ i-i" mi*< jvJ Lo 5_>SJI jJa3 Jj-o ii^>jco (j*\ jj^ j" 'I t^Lj >a II 

6JAj .oLujLtflJI j\ 4jjjj^JLll aJJiLill Jx. i£j_xll (_jjjJ (jl i— it t jj, '» * ° ' 

4 m'iIIj 4 .a U".t I 4 i» i^i jjl ^x.aj ^iJI iifl-uiifljl 4lujjjil ^jj iljill 

^jis) .4_ujLi3 Cj^iJI a^ajlu ^al (3^-> >i5 k_Ls^o ^a! c^Jli (_>uLii iJaLi-o (jl 

l^a. >i5 o^-l liais 4_uaaj • , • • • \ Jl^a. 6 j iu~\ 1 1 (jl^ <iLiill 5 _£JI ilLa. 



YV"\ 



I ial^jj 4_m<lt jjjh'lll 

ifljjLo L#j i^S-aJ 4 _ s jJI 43,jJI Jlc iXa. yULj «SjSJI _>Ja2 L$j (j^jjj 4j3.aU 

(.j^wi ^ >ill 

<jl ^jol^JI i^JLxl itc^lLI ijjj^l idLxi iujljj fliil ^ V^L Lo £ru£ 
el^to «ti~>" > Jjj_^Jl_iu ^j'iKi) Lo LLlLc. 4_ij j"j!l ^^Jal »" 1 (j-ijJl 4jj)^>Ti11 

_£jL"> LgJ ^^jjJ SjLo) Placebo ( _ s -ojJ> j *IjJ fUacI ^jjj^All .pljdU 

Jj^i dUg a t^jlflSJI 4_xi Leu LlSj UV^Lt.1 IjLfi .^g fttc ^-i^l iijal^o .yi 

.It^LU 

iflj^^Jo jLao| J^-oll tjj Lo J^a. Jljmll jLjj ,6jLM diaa.'^La Tif-j 

.iijjaJlif CiljJaiJ . .IjU ,^1 olj^J ojJ iijjl /^s 4-i^£. jil i^jjU oLiuLxflJI el>=-jl 
4ji£J jij^tjil ifijjJJ 4 5-»T< ,m"i Ls-a ja£I IjflT. ^^jOJUJj l^a. I in in j-o^l t.ifl> (jj^J Jij 
4-i^aJ5 i_| 4 _itjj Ljjl i*iLj-<i i^j£sJLa>\ .Lq^fl ft-a (jj^-i jjl >_< ~\ „> __)-at !joJ.I Jit-la f_yaj 

<^>_j Jjj-Jj 4-ijlaj. (J I » <i^j j_jjJI Jl, fu Vifl C>La.j-o 4_uiijjJ J^jJ^iJl SjjfcLuJ, 
^\-\xl "il dJjJjLjJ. Jjl^ 11 ^jl j^li^jiu jSlr.l 4j^ukl C>ij ii^aJj oia _jSJLuii 

Jjl Lr uul li L^jSJ ijjliil j Lo 4l~.a,'i jjfi. JjjJviJI jLaol J I, fG->l J_>a-o 

?3jiJI Jlo jjla. JjjJ^J)!! Jlo >i-uait (>s LLuxa. jjl JjLui)! 

ft. p 
4Ha.^o J^Ja I^J-^ ^~»." m,") llit .p-joAJI Swtfc l m o-» &S jJ jjl iJjLflJLj «p_^aJJ ^jS-eo 

iajjaJ,! 4o.^oi 4iajiaJ( (jitfljjj .LgjJilsLiul SjjJl jJa2 t <ir> . ( 4,,.,(,i.«r>. 

4_a^a SjjJl Jj^^jJ j^jLI 4j ^Lilaj-ua ^^Jj «3jjJI J^a»^j Cii Lo ( J*S <~i i jjLIj 

«Ip^juo» |> 111 1 ^1 (J-C-J .(°— "\ JSjIi I JjiaJ! .Pj^iAll 

UJ^J (1)' >- r 1 9-f '^IjJ' lij -U^i^)" j' S_>aJl j-i^o Jlo J jJ-loI 4^j-o J^ais Ij 

.(j^j^SJ^il (((^jaJ» — LoLa. 4jljIiI ^jl 4 >*> >jiiil 4juui"i!l — 4,v,h,m1pI >» "IJ^g^ 



YVV 



j»JL*J1 oj-A ^-j-tu jl^-il 

s- t- — * c 

Sjci^Ls .4jHijULlx.cjjfl<ll 4j_i"iJL! i^jjjil 4 KjtUII jjj tji\ j^Jj 

& « - - p f 



Jj^ajr—J^ILi 4 II i^ya t>jja > 411 (Ix?^-* L°->J Ln Q j-^. 4_i^j I o(p<Uo 

4j| ^1_, I a .^>"ll J^aS-i—u (Jj^jjri^J^II £-0 CjLj^jJ^iJI J_.ljj J j *■» ml .Jjilxuil 

2>x> j-uiij ^^jj^J^II ^-2^5-0 ,''■'->■" 4 lj I ->■ /■» jjLfl I ^ A J 6jlj-c 2>-° i^j^j^}^] ' 1 111 
^juLxfiLlLi a.jS*i Jjl (_^j^Jj%AJI (j^> ^ > ua 1^ . a aj ^ 1 1 I 1 K Ulj l-i lAl Q xii 4_jJI 
(^jJ-fi <_JjJ^J iJoj_J>l CjLi^jr—J^II iljla— — I i_ila.ll J^aJ— I ^^^a J^aJ— Cjlj Cil^aJ^fiJ 

.4j^a£.jil SjjjaJLi (jjjLxEJI 4jJJ <jj£j 
J_v ^JjJ— ^1^1 6_ftl mil 4 i lor, _^ 7" "■ tCjLu IjSII 4/s/iKjll j^JI 4j^J_ll LLsjj 
Jj^-J jJ (jul >5 11 4 1 1 or, (_Uflj .Lgjjjj I (3 l-^J 1 1 2^-J |»J 4 \\ » a 4^oS ilL*. (j JjJkjJI 
.Lo jlio (j Ij.Uj «4j_i_)_j)) (^jjLxSJLs I^jjj^-l^ll (jj' Lsjj-*-° 

^ j^c. Jj' Lr'^Jf^' Werner Heisenberg ^jaIJjU _>^i 2j-> 

4_iJ o^UI I J >o jl g- yVjjJjLgJ (2)S fill ^J£. IjjJi 4 ilfc ^jlUI I J >o 3inA j jlii "ill d_ 1 

{ja i__fljJLj I \\\\ j\ julfl'i Jjl J 1 mi U (^j-ci 4_j| jj^c (jr^i't > .^yVjjjjL^J 

p , _ » # - „ „ 

I II t^-SljJI in^ II 4_flJj t^-lj Cj^j (J LLo 4 o \ I 4^j^aJI £-5$il 

"i! 4^j_JI 4^a_ j ((2)2 fill j*J£. jl) Ua_JI j bjjv_-a £^jJ.l j ((jS_»"'H jl) 
j Ua_JI [ Ijl <^l!Loi .2TT J_v U^uiLo dj*iLj CjjIj J^o jj^' LojIj uJ^-f u' ^ 
^^.Sll 4^o_JI j Ua_JI 2jJ^J O' ^ ^ O^l O-Ol' 1 0^ ^ JJ£ - L/^'^-H C^^i 

g-ljjl CjLtaS I J^. ^^ij g-jrtjjjjLk Ijj-Q Jjl Jta—.'i! . \ "\ Jl^a. jl 100/2TT ^ j&\ 
(a>I ^"^11 (j 4^j_JI 4_i^oS^a (2>— <-o al aJil (j JjK 1 1) Iq ■-^■» ' 4Jajj^o 4jjjlo 

"ilj .iaUaJI 6_A L^J (jj^- 1 C^jJI U- 0 -^^ 4^sjj__JI 4_Ua J_v (J___>j 

^j-£LS iLo^sX.^ . O-SjjJI (jii fl'i (3 L*- 0 ^alu— II iiUaj 4^^ja. 4_lo^ ol— uLlS ,J-C- ^ « 1^ » 
Ij^. 1^/-— ■»-— o g|j\jjj_b I J \ri A 1 1 Laj » (_^jJI (jfl Till j^>i^ jjii i4_^ul i5 II ■ aaljll Ui « 
4jjJ_o _isl_a^i dllds <J^ J-^J i^Lilll S^-^'i! ^llil _;_ll I ^J '.'J 
Jj».I_j al't miSLj <5jjJI jlio (j Jjjjr—J^ll J ' ■'->■" 4 lj I ^ a j .ljai-o IjjJ l-^i 

.<_siljll c>jj* 2y= 

■ 4ij loll AjjuLuj'ill j> tftlflll j I 0 ij ial* .I I Cj| niSLlo J_v juf. jijIj Ijjll !■*>([ Ij 

^ Jlil ji <_)u*ilj}! (2)IS j .^j—sLLI 4__)jLj 4JLLsl/i J_a_i (2)J^-" <j' Sjii loLol _flJ 



rvA 



4_>lgjj 4_i*a£JI S_>_>ialll 



Hjjjlm JjSDI j SjLaU S>JLuajl f!>=*Sll JSJ olx. j^lj Cul£ Ijl 4i! ^*iluN 

.*>J I~>"| rll^ 4_LxoLlll L^jl^ill |J2 i_sUuj5il jjli j^J-^ - J it-ljvUJ 4„i„>3,l (it Jl CjLc _^uJ1j 

tdlilj i(>Jl^iLll Cijl^ dUjSj ^jA^ /ysj ij S-ij^- j-o culS oLc_r-"Jlj £^l>^ ij' ^1 

f c- 

tjl 5j ni 1 1 Cilcjvuj £_3i^o 1 flyn gmt'i! ^ILj. jl 4_iil5 iijj oL"iIaS ^Ij-^i iJ-'a>Ji nit! 

•J lift 

i ^ (iifl'i 4 » < 1 l^ilt ^ > t— (ii*i I i'iVi i_SjJlj (J I £_aI=lLul> jji lijLi .(JxiLljJI £_]aj-tuj Ijl 
.LaL&j Jjg a ^jjjtXmll (jl ^yj-xj "ij Ijji t4,„»,,y,t mil Jj-k>- uJLiAj (>lfi^> jl >-S >*J (jl 

.s > n^i »"> ■>«»<■! LiI>Lj^ui.t j) <(JjuSILujJ,I j fl-ixol oj-ti , -NI i_t(,i,i-y, ) ^,1 ^ 1 ui t 

.lg_> J^uli ^.jklifU ^ LuLi -Lii aJ^fl'itl olijjrtSJbLl 4.>.(,<u.IIj Lai .£j\-i\ (ii-^ll tdJj 

j^Jjj 4*Jl-ol jl (_)A^aJ jj-q JljJJlJLi jllj .4"i-v u3 J^v 

4-ilt 4 i*t 1 1 1 pljjilJI (jLi 4jL^i3l (3 (jjl"> tl .^yjaSlij jl jL^til J! 

t(J , ft in i a juia. Ij fj^ixijll 4jtLij JjlS .LoLaj iijJuiuJI J^- JaiLa-j J^JJ ifkill 4j_>iaj 

j^LuJI ^jjiioSlLi dij j>q ^tjJLij .«(3jSDLi j^jJI i_iaJj "i! *_j>!I» ^,1 jj4>j 

4 ......II Ijj^a. JLijS 

3 tj itnll i_S j j ^jLajJI jfclj^l till 
^.1 jA*> (ill Jlx. 4j1us iilLJlj Sjlil iauJoJ .-.JcSil Jlx- iijLJi oLS^liU .^jli 

i ii ig^ 11 4 [("y< ^ A a (j^s ad .S .a-. II 4_ulS1jJI» Ja-aj gjLiiil t _j^i jrLoil ^j-qj .gjLaill 




■ (frljj »Q II ^SLljjoill .IgJliLl j^j 4jj£-o (jJ^I -"f lI^- 1 ^Ja^ul^j Sj^*^) 

>AaC j . 6j * ■ ^ " 4 wnn hi 

J!Lo 4jI Jjlj I n >a j^lcl jajj tlAj,j)-> <v d^J-^ Ldj-*- 8 (jl £/s a > I J^»- V ua 4_ij_>£ 

g-jLoj jl iojaS u-"^^ i>"'~^ ji ^jLaill 6 jji ^ aJLj IjLL Jl —'■ Luj 

4_L»_fi IjJ I » A *> i (jl J^jLa-j "ill ■ > Lajj 4 -■■ »*>■ — 'I L^-jl p l»*> (j^-Jj i_j^aC L^j 

(g\ vilLl^ (j^uJ Lojjj jj* j-o c-j^ 4 l^-t.'^Lj p(^i> — «4 >a >5"> II 

p 5 - 

SjjJ^JI II g> nj'tj i ■■'*' (j I (j£LoJ,l 0-L» J-^Jj I » i "■*« d U .lj « d I ■ la 

5Jljl JSLaLI {y> 4jlj <JLs>. <jl£_a SjjJI <jl Cj?uZ Sjjjus JiaJI JJ JUJI j 



YA- 



Ly ijj jLa> JjLS Ijl idJj J2 ajLii ^jjjiilj j-j^alM j£J .lfl_»a U jii 

Lid j dJj 
Ijl <dl^l 

ijLixsLjlil Jjja JJ£. Jl illlj (^jlj .^jLajJI al-AaJLojl dlfc Jj^viJI Jl il^jjLjfAJLi 
j aIj lA 1 1 tLfcj q-> n ^jnfl 'l mtLo gjLaj i_u^^J Cj"^jL— o (J|j 
(jja IjajS JjI "ill 4.i.l<nJl <_^I_>£.SLI io_j£.jll ^jLoiil SjjUj jl^fl)ll j^^JLj 
LaK iij^i-cJI ^jLajJI ^1 \A*w»l {jC ,J,r*,~\\\ sj Llfi-^ul LaK 4jLj IjASJ j3 (^jOjLj^l 

Sj->1 m i ft J I j^j^jjjj (jl^ 1 jl (^^pJ LuaLij 4jjlU ^ U"> t jl S-AjLi Ij £jJ 

jj J ^1*1 II <jf** aJ-l j-^ (J^Sj JjI d " '^J ^ * 1 1 Clljl I ill 4_ll»jL£XSj 4jjqS 

i=»ii i_,rt < C\j <<uK jj^Alll j-> g'l "i! IjLaJi *tdJj^ JL=JI Ijlj .cj^jU-o J^iaaj 
"ill (_£_>j^oJI ^o*^lj ^cj^jLaJ.1 Jl ^jJj (jllI 2LixuLuj"i!l Ajj^L^I oLisljRi^l 

jrvJij /)| ^1 i_i a. > ^ j\ .1 j^jSJI iJLjjk (j^^Sj "jjlj I j >Aj» ' < 5 ruin yiX. CjLi^I JaJ^I 

."i! ^\ 5^.jLaJI ^jL&lll jAju JjJjaj 4jjS » n cjLualJli"i!l ojI^ Ijl LL LoLslal 

LllLlii >-■•> ' "il U^-lj »cj"iljL«J.I ^ AX j r\ -~> Jjil ^j^oill ipl I j*\ ft>j 

*.Cj*i!jL«J.t (Jja icjn-^i o Q iiijJ SjjJLfl ."ii jil LulSIj gjjjxlll £,12 lj| LoC. JjLujj 

(j A » < cj^ol-Mtl Ijl >Li ,k ,> <n Lo J^-a. iit^tll Lo 5jLc cjI^ajj 



CjLliSjJ L^iJ Jj tUulj Cbuul Sjjll OJij CjuSU^aill i^U jSiii i*U iu. j-La jl (^Aa ^ji JIj^ Jl» LlLaj jrjiil y** 



jJUJt oJa £jju> jlii! 

jla" jnlj .icjjlL! Sjli^ll >_sjjJo oljjJt <GjuoJL1 (-sLlL^I oLuuljj <jA (LlK 

d" < j U," t Q m jii JJjJ_J iCjLflj)B i/->It at a mis! <Lix£sL>jJI pt II ^ol^ik. j^j^jJjjLfi 
jjjj 4*o,i=»JLuil Lot 4 8 1"i ~» ft Liijjyi ritl . O Lfi_J-£-^oll l*S I II*^ »fi 1 

La (jl^- (LAj! ( j J ji.ljJ j^jjjjvu ^1 <4-il,fl'\ II 4_iS Loj Cy°3 -'fSj-^oB 

j^jjj^Ou Ijj ILiubljj ^LllsliLQ ^j^j^jLa 4_ijJajj 4jjjJaj Jjt lj)*>J [jl l^cUaliul 

, w c p 

i_Sj^JaJn 4 jjfr a «_Sjjia Cxa-j 4jlj S^aLtuta I fl"t t j l l^i J ijjljJjiJI _yiljJaJI (jl Sjiflj 

jjil^Ja (j^jlJLsL) !jj j^AjJjLa (jl .lljljSLIIj ialiSJI jfl tVi ("j ,,iillll ijjjj^JI 

(jc 4jjai 4 a i 4~1 ..^Ij". al I - A ■! Jjo n-^j .^ajLu/ill ^g^"i mil jlfc 4jsjj$JI 

4jjuuAJ1 4j,aS>JI KjjK ill j^la Laiic. tjLa_i) _jj£l 4 i vu» cJIjjJ ml .iSJj 

K . uK t . n j i^- _jil l^Ajlij-a J^a J£ ^1 nil J-Q 4 fl m'tfi 4jt v.^aJI OAJt, OjI^j 

. olija,«,<a,U 

t C- i. p 

jjSI Ijjjiaj dllik p I m't La 4ji J) Ji/^fll| Ijjj ijljj J L> ^1 oUj 

[jlS .4 i Mr.ijjl 4jLaSLll l*s Til^ ill l yc 4_wi^a£ _>J^I ^■■ 1 ""- > "(3 •<> ij^JajJ Jju oL) j»J 

SjjOaJI 4-ij lA'ill OAJti (j a iAjj jjl <J-aL ^^La. jl iJ-aLu (jLiJ.'ill (j^JU (3 qA*jJI 

p p & ft 

j»^j| f^-J-lL) tjj.5j~i.il Ijoi Lilll j<L tlliljlj ,4jfl-^ll CjIj^JlIII JjLia^l 

hi 4 i fl ai j I Cjlj^-ijiil (jl (jj»i&Ij«-> >4 ir>l ^gJI 4jliCj^Iu ^ >l m'tll J| LJLi. JjjjJau^a 

Lgjl IjAjj Sjjiia. ijjJij olj^jJaj cilia (jl J^JJ-I .pLj^iid! 4 > < i .nil LaLaj 

4jjJaj LuQjl Jj jiiJI ijjJajj 4-UuxuuJI 4_ijJaj lafl 9 (_>uaJ J '~^gJ (JLalLa.1 iwSjLuta 
JJj Jj* I (jiiSLij-u) .SjjJI 5l_aJ JA-Ij 4 i~i m 'ill icajlil (_5j-SJI 4jjJajj iijjUiJI 

.pljjU'ill dJj L^jjjLaJ jaj 4_i^£.j_LI 4„>, l Q.-a,J| olj^-ilil (jl Jj-a f»-C.jJLi ^jLflJt J .^oll j 

fLj>jiJL> 4 la.t"i^il i-qjL^JI 4 u 1 mil ^Jl ijjJaj Jjl ^juiljJI 

t~ <r ft 

loxo ^ jq ao ^IjI j5 t^j^jjjLa loxo (jl t^LlSJ] ( _ > oji_s .4 j5> ,. w , f , i ^JI ijjjjjjjjl 



VAT 



4 i mull 4jLgjj 4 i II i>_jJiUI 

^ S>aJI SjIj^II o!jl_>S 'c? j ^' fJL»-U ^LuSlI isS s '"^ J-^ Sj^JI Sjlj^ll 

Jjl « < .»i u JjjJ.1 _j_/\^J^|l Jjl 6 L). ■»■■•> ^jjuJ .L^j J) lull SJjLs 6j j^uaJL 

(jj>£j Lqjj 4j1 (Jl£. JjSIjJI oa-J i4jl .4-jj^jJlUlJI Cjljl_>iJI (jC t&j i i a"i jjiaj 
<LoL»JI ijjLu^a-^U <4j j.i nit Sjjiuil oLljj^aJlj Cjljjil <>-a-o ijl in n 

3Uj uu ii^^Jj^ 3^1-^ jj^ij ^jUl ^IjjJjJIj oljjU 4jl.la.ll jl^cSil iaJLJ! 

(j^Lili I l£ A j .4 ififtl _jj J j ■-- ' Jjl Ijjt. Ijjljj i4_JLc ii-jij AjlS^j j*ui i 

jjSil ij^^-i ^t.iv.uu 4j4A2>. frl_i^_i_a J^S _j |^5>La**a Zj^iJ 

fc C ft 

"}! Ijjl j*-C.Jj (jl ^ ilaj ■"' UjI ^/JjLs i^jLo (jiL^-i 4is^*_o (jS-n i 

iiiis J^a. ^^i»JI iiuu'lij iLuj'^iiJIj tljoiljj^l £aj ^<U( Sj^^JtoJ J^I ijl>ijJI i"> 

t * 

(■ 

(_| 4 10 ii i 1 0 1 1 — 4 ifl i^-iilljll I fl*U'v t,a„iA*i j I g in in! j ^Cll 4_i^>JsJj <t4-s i-n ol mfljjl 

ijL^j j ^.1 ^it j jjAo De Wutt and Graham ^IaI^j cuj <£A ikxul^j JLLo 

■Jiroall lia 

6j^l» ^SJI ii^iai j<_iaijj 4-L^A*j 4, imuJLi iy*xAj,yi&}\ (j^j JjLuJI (^t>l! Jjl^ 

L complementarity iuiolilJ1 1^ ^l^ ^ jSi gi^il JliaSj .^j^ijjU ^jjij 



VAT 



fr c c *■ 

■dJj 

ii >< . .i.'sK II c-LjoiJl Jj-o £_fijjll JLoSJL) jaIjUII . a , 4 Ul ... i ■ ^j^.oll Jya ^jjj-iJ 
i 4j < \j,<i. > j^Jl ^ialll 4^».j (j-o J-olSJi i_Luaji! SjjlliU iijjd.1 jl oLuLxSjl (_)<a» Jj 

U lAi j-mIj JjI 4-a.j.xl ^j-^H CjIxoSJI 6j niTi <4jB.iJI Jya £j^a-a (£jy> a (jt 1 J iJ> i 

illjj J*eAl JjjJI) 5JLJI iJ|j t^^L <a uLUU 4^,1111 oL^JI 

.(SjjJI jit, ^jj^J)/I 

CjLusS jjjjLxSJ 4_i_ujL»uI J^j^La. J^a.^j Sj^_S ■Z , '*-J* B ^ •A^S '^>^ L£J~ ... r. Jx.j 
4j_ujL»ui JjJ^. (JLlA ^jjfi't Lajj 4jl ii^!Lk_o j (^ioLxll jjx. pL^J^JI (J 4 *i t » n 

cLaSLo CjUaS 

i (JLact jtu'iij IjSj^j .iZjLj'i mil xlc ^jSJI . a 'QjJ ilaLiujJI 4_iLc 

LajjJu^!) j^jiaj AX-ij .Sjiill <i~i^.*jl |»ji«JI J-C Ijjk jjIj .S^rvjiJI 

dJL^lJI ^1 jliiil jAij ^j^lj .d"^! Jl 5ijji= j <j1 jj ^ .JiS 

(Jx.j .iliJjcJI ^alaJ>l (j ^yJ^J LUd-t II jjAll j JvjloIj (jjljJI 0>'^ L '-' "^^ 
5ji j^l J^-J (j^-^t (j-o Ca) » rw LgJi'i! ^-11 l£LulS-i,.g„i jjA.iU.ll ^="-^' s_uUJI 

i2i t^yjLjj^-ll Uj^-" 4-aJafcj JLtt^J LjjjAij a ih»Ti (jfc Ijjjuj ^4 4^jlj\<".llj 



i II ijLgJj A\tf.\\ 3 .jU'.ll 

^jaijjj J 'C ni; La (> Jj H &>1=h3 Sjj^ IjKil pLjjiiJI Cwi 

JjLxij 4aJt ^Ixj Ijoi-o <jl_£u Jjl tLiJjill! {J\ o„> I J*v ftj .^-jljuJJ Cj^La-o" 

.iaJuaJI j iiSLj ol >Lii olj Jl^-ilj Jj.la.All j Sjj^a. 
(^oj .uJ^l (j ^)Lil>.\!I jiuu eLjjill qLo L^ j m *jl 6J-fl> Ji-o J-^J 

(jiiSLi jj5j .^LaJjl ^ iilLi-o cjLa-jjj j^iLiLiS j ^jjiLiil ai* t>o itijlLo Ltl^jl 

■ J idflll 1,1* «^-lj-o j jj^j-o ^i&J i ^oLxil ^j>jjH\ JLiJI 



yao 




cJLufc ij^ioJI CjJfl'if.l eLooSJI Jjj^C^I jj-o JSSlI J-Cj J^l iloj^J! jlo 



ijjjl 4jmujLuj^I 4 o ■ uia II a jjb J-C ^nt-i ij.imJ .4,*>5>,ftfi 4fiiin% ^>Ji-usl Jl J-t^ 

cilia jjii j! jj "i! *j! jU ...ji (^L»lj .(ia^oiil 5JLLS ytc. Lj j-*j ,^11^ Atom) 

jl J pJLI 4 sJa3> U uaajt j£a.^J ^jC J\ *~il 4-lxuLuj^JI pi A 1 II (3-3 £ _jj jj* j-*^' 

4 a -> « CjI \ n\ ^ya j " ' jl i_>,t> t ,JlC ^(^u (J^ tl>^ J^-^-t? •4-flJla-LI 

jlj i. fiJa > ,a jmtAc SjLs Jl^a. J^a^j jl_>3f ^» »1 iAj'CII ^Jc Jj)^* 1 "' 

i_Sa.l £jO j^olj-*-ll dlJj ^jl^j^j cIIj j>-a ic.jj!Lo cljlaJjl (ja j ^">"» jljll 

SJaaIo Sjj 4j ^ualt JS jl \A - V 4Juj ^jjJLaJi)!) ^ Ua.iS.lt jjllb J^a. 

^ 4->l inTt j-m£UJ»JI CjIjJ (j I ^ jrLsl LeS .1 jj 3 ll%,*l ^jl Lj>j U uj ^jl Lijlisl jSLcu "il 

p-^^b ^^ualjjJI oljj j>C ..idiaJi I Q "\<i 1 L ys>\j±3\ J£j jj^lj ( >> -s.i l 

La .1^.0 m j ji^jjttl (J-i^ill ^gflflll £js 4 -t nM^I is'^LaJI <^ i , xm > 6jl urw l 
[(4jMU)Lujt)» oLn t ma. ijj^La Igjlj ^sj in alt I iLLi j^jjjlj SjJ jl jjl i_S_>Ajj 

djl .SjLLI f-ljj (_i i/^r. ^jji 5j*iLjJI CiLeajxiaJI tiilj Oj^ltl (j-ojJI ^j-o SJLflJj 

j^jofc 4jl cj^Lil L _ S 3JI <t jj^ij«Jt jjiiJI cjLIiajj! jXo i_)jLvl!l jj-o jjjjiJI pl>j»-j 

(jil^i La) icjiitl 4_JLxJI isUaJI Cilj Cil Miua II C)lc.^L >i,i Ji o ^J^-J sj i_ijLijJ! fiiflj 
i<->?> II (jS-oj (_yjJI CjLaXittaJI ^bjl jj* CjHii £jC Qfl u^ll ^6jjJI j>Jaa~o 4jifi 

UJJ in J Cll t'l t nift-v (J"lAa. .jj "I 'j *° !l ^ „" a Ij .Cjljill ij^Jjl ~ 'I jift I 

<is jjJlII ij^j^jjl Coj pi a wii~s U jjliiJI Ia^j Jjljio J*s t "i i ^ alg a (jJ ^S»J«JI jj^JI 
.itixuLoil ^-oLic Cil o i uia II aifls (JS Ijl LaC. I_jJpLiujj 

^ jlajual LaaJj^j ijj^lll C.>,T>"> CiLa < m-s II JJlC. i_fll mj*?! SjLlj 4luiljjSJ ^j^-J 
CiaJ Cji ^ i m~>, II 4jLfl_jjII O^LfclfljJI (j-a Ij^jS jl 4 fl ii < £/_iIiL> jjidl ^ya 

dliii jl 4jjUJI CiUfcliUI fij^J Ap.^JI jrvjxiiljl jl jJjjj .iaa-^Lj 4jj>JI 
.O^LclilJI dJj Cjlaj Ijl I'lg'iTun l^jl I -s i^lj jjjj Lr lll Jal fl^i II (jul^S j-« IjJAa. 
4ijLai (_>jLaJj jjjj j^jjjL jjiJI i_fl^jCj .6ifls SjjAaJl JaLLaJI (j^jl^jjj C'< ih">*sI friaJJj 
■ 4 stall (J "iljLaj jl 4 *t i % n 4jjj ^yiAJ JaLoaJJ j^jU j' 



TAA 



i6jjJj JjJaJI j> < mfl" II LjJajJi jlij .ial 0-t II L>jl>S LffJJJtj ^^ill uj^Lalll J-£- 

iASL*iil oLij^il ojlj .quarks UUm ^yiJI «oL w»t«JI ^ Jali JjiiS 

.L^H dxajl JUa ^111 

uil m *t*sl o5j IjjLu (_jjJI LuxgJ-i l&jj <5tjjJI iili iABLlaj J^all IAa Ijjj 
<tlA.iU a^iLllj SljjJI 4jLiiL ^0 a I i_iSLrll,l j^U'ill ^yTu <nj . \ "WY <tixu (jj^Jf^ 

J-i-iJ .SjjJ^aJI ij^gjJI - * 1 a ~ CjLfv.i m-\ II 1 1— a I miTs! (JjlisLij^ l() >lf. JasLaJi ^yjkjl 

L_SLilC (_^^>lxu 1 \ * 4liu JljJ»- SjjjjJI Citl CiLaxuiaJI £jC LULo^l aJ, j^>-^a jj^xLia 
...-^ H dj'.j .11 ,-,Mf J o"t l j 2 iaLiaJI ^Jjl^iJ 4fljjgJI CjLluIjoJI (jl 

j ieSLaJLLI sL>J-iAJI t>jl_jja (J 5-«La S,i>aa. O^LoJ L_sL£ua1 Jl jl iij^jJI Oaj 

Jl 6dj^iaJI tjiLjLajJI 6JLA CjjLi i fti'C ^jluij .iij^jjl Jit i d>l o > iaa II j^ypjl -v 
I 1" Ojt« 3^?^ 0^ |Jjl *>- *' "■ 3 il j'lll ^j^j A~ I ^ \ j 4_ujIjJj liljljijl ^J_j^j 

.4XoiaJ,l 4 il iS't ml I .-iljjU'.U J) J^_iljJ ((AjijxiLuj'ijlw tliiJI w_JI^5 

CjjL5 j5 ili^ill cjIj cj'iLjLojJIj iaLiaJI (jul^S S^lja ^1 Sjjj jj}5C"><n J«a,a,ll 

.frL>3-i-flJI J J J^ (3 .-.IjjU."!! ^_<bl J-a-lj (Jl 

jjj^lil ^''^j <u^^U1 S^aJI 
.Sljj Lg_) (jl (_gl »5j jjj 5jj Sjill jjl p 1 1 » Lijli (^LuJI Jj^sjsJI (J L u lls lj LaSj 

5J3SJI 

l_&JI 4jLq ^ -i^lj) J^-o u ~> • JSl (^j^jJjliJI 6jj Sl_^j ^Jlla) 4jj1jl1I 

l(j K SjjJl iliS jjSlj .JaSi SjjJl ^>ia2 '/.',• \ Jl^a- ^ (^oJI ^ jjfLj 

.IHa. ijJLc Sl^jJI (j SjLil 4iliiaJ iSa. jrjJLueJI ^-s -> II IaA J!La (j 
JSJ j^lj^- jLS ^jjL J^jjIo 4jLo j! " f f w > • Jl^ Sl^lJI j 6jUI 



p-lLl-ll J 1^*1 

4_i_j_i ,_j 4 % <i i<Vi <\ 6J-)J->. 4_ijL)jA£ j^fisl^Jo J^a-^j (jjs (jii ft J*U "ill «_i r-^ , l ^ !i_mSL<i JLa 

lIiLi^jj^j Jx. (_£jjLaJj Sl^jill <jl lijj_)JL<5 (jti 4ju*> (^Utu^ja- ,jc JjJj 

J l^a. LaA^j > gjflU jloLaj <jjJJjjJI 4±j£ (jt (jj^j^iill 4li£ JJjJJ .oUjjjjjjj 

4jJLuJ! ti'i-v ,7,11 (3 LoLaj 4->jl mo 4*t a> j~i <J (jjJJJ^-Hj •J*- a ~^ ' C)- 0 

jm-Vi,» tl oLjjjijj^Jl JJc Jia J j .4*<-» (7i 4 1 iaa a 4j (_jmJ (j^jjj^illlj i(jjJ\5J^!i 

JJJtJI jjJiflj jjx. SjLc 4j (_g J> *> J ^5 . ( Spoilt (J CjLi^J JJ^JI J JJ»J LoLoi mn Si ^jilLi 

La.fl>l'i «iflL> \ uiLlu£\ (j^JjJLH taiLi L^jcl Ijl 4jl ji-ilij jji j^g-U (j-« 

Sl_jls .L0L0S 5 j.Q.I.M ,i .ffl _/uC jjij (jl Jj 5l_jj (jl (j/alaJi n\\ Jj "iLfi (jj'ill ijJ^ 

S^jfiJt (jl i_Sjj«j jja^jj 'j al*-"" 4jjl a"i11 .".I *»^. ."iH jl .((iljUkLo j^£)> Cj\ *«^ ■" 

ilfi^-JJ* 1 ^' ^ L°) ^-^a-f (jt CjLjj^jUI JS (jl JjLvI ijja^liiaj^^^iJI 

Sjjjl 4SL a i Laj-a Sl^lll J » a> ,i (_^jJI Lo .(4j|^jj jj JcJLs (j^JJJ^jJ (J-C- 1 1 

LjJjLa. Ijlj .iojjLaJI ijl ^ (j^!l (jia. CxuiS >i (_pJI aJj-v^JI S^UIj 

ijjUfclll 5^ (jl Luiaylil Ijlj t_fljjuia ^_jjLaJlJI (jl J.-yjuna * *iJ ^1 Sl^olJI Jx 

j^o-uia. (_gl jl ._)ii,fl,iT>j Ij (j^jiil (j^Jilj ^-oJlJI (j*_i iiijLaJJ d La <>o 4jojJ ^k«j 

• (Jl>=>- J-oLjcoj (j..i.i j L LjJuaj^^J I jiljjJI (j* i am iAl <Lu3LaJI (jl jlVi t t jj j rvjS 



^... ' . 1 . 1.6 . 3 ^ t ij jl -^"tl l Lc_jj iJLIa £jl ji-ualjJl 

5*2 <>• 5jU JI^j L^J .ikpJ.1 cjLijj^SJ)!! Jx. l$J ^uJ 

(jjij (j^jJ j__>J 4jLo J^j3 Lfl- 4 djLij^jJli IK frj t 4 , „t f ijj ,l o Li. * .i a jj o*s 1 1 jiljjJ! 

(^jjjLj^I J,>aj) SjLjJI (j j.<Tt <n"i "i! jjlJt <4jjLJI ijj^jJI Sjill ^ j^l 

.4_u jLaJI S^S j I 4 wmUljjLs Jjfl*^ II 3 jill Jj£. I^jS 4j jjLi! 4_i J^jlH S^flJI i. tl">-^" 

^ulSjJI £- u j^-H ^j^jLS) j\S"i!l oliLuJLI aic j>» ■ Al ^1 a. < k-» > L&$jl jx£_>JLi 

^La .jjs^ Cj\j> Sj^SJI ^jj>iJ1 tS^ 5 -"-* J^J -(J^ ^ ^./^l 

S^aJJ jj.kaJ.1 <_£jil ajj-a^ .ijjill 4_ijLaJI ijjjlll SjiUI «Jjulj» jjl Jji ("ial^ 

i(_£J^jjJI (i^.ai^j||» 4jic J)lt-»t La jjL^*"}!! (j<gn> > ij 1 0 *»f ■ gvlj -li> 4jl jjfe ijj^jjjl 

.(jAa ill I g (jii^^j ^-ucij^s (J pljji'jll ^ .is Laj'ic Uoo Jjulj £ <m^> 1 1 ^ 

(jml 4j| (j 1 .As »l ijjjLaJl^j d > .„ i^l'i » "jjfl*^ II J^t Sj^flJI 4_ij^jJI ^jilll i al"-^"j 

^yA jxC^JLij .6 J 5 » ft JtS-iL <ilLkil CjljrtJuJ,) ^ JLjJjJI J-C J (Tit's ijjjjjl 

I j« \ \~T\ (ii t jij ^jLi <(jiJju Sj£. 4_i^^jjJI ^g^SJI IjjjjjJ jjj ^A_ijLijjilJI (jl 

I 1 1 hi tj.ua.0,,1 1 IjlA i3 dJUi I nit ^^>j-ui_5 . S^SJI Sj-u> 3 i«^i 1I la 1 1 ^1 I^J-^-j (jl 

.c^l^il lifl) J^a-jJ 

5^2 dLla) 4jjill ijjjjJIj iujLJIj 5.,>,(iulf»UJLo j^y^JI ^jill Jl isLi^llj 
.4 a )3> i(-ill 4_i j^jlll S^flJI L^jLi ^_a_)jLj S^JJI ajjb .Sj^a>^« L^jI i_s^jjco n_^j^».l 4^luLwL 
j .liu 4 « (til (J I -v 7i .1 ^_a_jji_i 1 ■» ("i^l I (JiakjJI i^/juo ^ Tj£- 4j j c i mo 
J^xjjj .Sl^lJI iixiul^j jii^l j\ 4 <u (»•> I ^lil'ill diU.jo'jl ^ycLt^i)!! JK'JI 
4 « (IIU ^I^jjI 1~i in \\ -j-^l *- ,j0 Jl ^ <3 " 4 1 1 Sl^lJI 

iSjja M N * (Jl^^^ Jjj-oj ijjill ijjjjj) SjiJt 4jlxx (All Sjj^lll S^iLli (JJl5j 



2.'. J I dJsx^uijJI IvI/moI".* (j tilJj ^ jiSl ji Mf.^i J L&jiJ J| 4^.L*. J LluJj 

4_lSj iLLu 4 T nil Jiaj LjjU-i (_£j^jjJI jl^klll J^a tSJ^I ^l?- 1 ) <jJLiAj -^JJ^jjJI 

■ CjI aun\ H jjs tSJ-=^ £.1?"^ (3^*'" 

pLo-ujI Cak.C.I 4j»_aii,l j-ioUjlJI ^jja Lc^j_£i 4jJJsajll >1)Laj m-aJ I ."Ljjjil! tt j'til! 
—S^Jljj .LcL>.j I " ' ' J Lfljl pLaj-ma. ^jxuHst (4_ijlj_gjJ! 4j .<-> i*jl Jj^i tjj"i!l > flj^a_ll 

*C>yj>jjfjj £>KK9>? 'f^fV 5jj S!>> ^j>> UJI cj loAxaa. (jl ^Sll 

(LoL>. 4t nil i ilrSI Jj£ ^qujjj) LoLa- 4-OA ni-v ^jlj <(j^jj*iJ| ^-A l~UJ 4 1\ \ in-» jjlj 
jjl j»jtjJL)j .(j^J^flJLi I ir-i \1 t_SjJU i4.xmjJal *) » flj^(j*s II iSLLaJI (j-e JLc ^ ^^-4 

jv^jI "ill i ( _ s Ajjjyi ^U_i^!l Jiaj uJ-^ 1 j ^° Cr^j^' 

4-JLc itjjLxo CjI o < m-s. 4, » /iiLi OjIj k_ijj3> Sl_^j i_S.j3 Jjjjls Sj^j^l ^j-lujSji 

oLojL^UI 

^4jalLuJI 4 a i m> II {ja ^ m-\ II 4a_>aJI SjiUa <3-o) SJsUaj CjI isLis^! 4jj_>ia 

Jl 4j^£)!l Jjauj* 4uxiljJ Jjj^u (j "Jajj iib^^lcu Sj^jSlI Jl 

ijj^jjl cj^LtLfljJL> i_i^jL-w"tll ojji (Jj-o ( j-«i-i,mj .4_ujjLujI cjLa-> "i-> (Jl < 'K oTi^ c^j^t 

Ci l , <u„<u , aJ l J^a 4X.J oa a jl 4j^uL«jl J^Lm m,r> jLajl jl ^LjljI jl ( J„tAB .. > ^ 
^I^ilj ij^j^jJI 4 n ill jAiJ LojuS Lajj^j LiA 4_uijjj>J.I CiLajl»l I JSj .Sl^jJI jja 
i^uja-l 4iiSJ CjLujIjJ lj-o I g ,i lfc Jj; II |iJ ^5 Sl^iil Jifclj Cj^Xa-J CJ^' <i s ni-s.ll 
,4_i^j^!l a t (ii-n. II p. 1 1 ■ *-n"i ^Lc J.o-%j jjJLxJI (J^a- 4X-^jlj o f^jLujj iJ-aL-Jua 3 

iluUJaJij) 4j ^ill 4-) j^jjl ^jii] 4j^uL«j'i!l LiljJ-l tj-a (jS lLII ^j^i S3-»a.J 
4ji_LiJaJ (^jojLuu'i!! « (J ° II ^pj 4_ujjfc"ill ^fljuua (J Sjiai. Cjjikjl (jjOaJ.1 Lkliaj L^jjji 

^^Vo Jjua Hideki Yukawa IjI^jj J^^t* tP^^' C-^' 

■ (pi ft>m^ jl) 6J Ja a IajIj^ 4Jl^ J jIxj jl J j-au Lftjl Jj^ 4_) J^lll 5^5-11 j<j±& 4-)jlo!i 
S^ill JLa_o ^Ijlil (jSl i^-aSJI-JLail ij^ialj S^aJI ^^jJI 'i* l -^J Jl i 

Ja.lj j^I^jj Lojjc cjIjj^III o° L^JjLaj ^kjj «4jJLia.» oLljljS 

6 j<j<rii S_/LiJ Jaifl J^gj 4,«„i,i,iiTh,H ^fli «4_J1 i-^t, II b 4.Ai.«,i.i,->.llj .ijj^jjjl 5_jill 

,4->JI i II oLo \ Ki-\ II J_jj^_jj ^ j^jjjL^J a i*i 1 1 Ijj-o >L.a.tu.i j 



< 4 >.i.f,i, iJri I j < g £ 1 1 S^iil 4jjailiLi aj^&jd jjjsSJ! jlaJ.) SjjJaj (jl LijjjLA jl£ 
lliljiJI jl jl 5~>c*j1 jjjuxj, 4j»MloHj-oj^g^!l SjUJ ixmlllj ( _ y joiJl JL=J.I ^j-k^ ilj 

JoLiJjj .Cjlj^J^iJI jl f - j ■ 1 1 Lljl^S ^j-il ^ a uxi I pi a,i Mt^v It L^JjLlj ^sJL Lj ill 

(jjjjla jc L j^aj nlj t ±j » <Ti jjjJI (4jJLtaJI Cjt-i^j^iL]! jji 4jt~> ml ixi_^^ 4*>-> < » 
La^jLa (_£jj*i!l j^i Lo-&liA-=*| jl ' - i_j yUlj LoiLtj jIj * 4 *'j a ■"* 1 1 Cj\ ft 1 m-> I 1 

(J-SlLoj j Lj^jjj-fi 4*jj^ f~iA 4-aj in itn u jl_i tilljj t4-xJI i ~» II oij_}Jj£-!l jlljLiJJ 
JjLuJI la i j .gt i~> j/i .j».i*L«JI j j^jj_aiL!l ililj ^jja."i!t 4jj-s mil Q> \ nil II 

4xaSJI -4 >*v iiK.J I 4-jjiVill &Jj4> (Jj .La^jjj 4_ij^£JI S^flJI tl jOj"i!l dnJ jolmil 
4„v,<,<u.lal j i n JjQ^ H S_^flJI J t ^jjJI i^iua'i jibua ^^jS LS"^ CiijjJ^ilJI 4_££ jj^J 

.jl^sliuij cjIjj^DI I. a j I L^ilkS ^1 .itSJI oIj iJUkJI clliljU! (> 

CjI flj II iJlS jJ-flJ (jt (^-^j^^ (jSj'tll jk^it lax* l^J-^'l moj li^^ ^ t-i"' '"I 
jo Jj "iLfl '4^_p. ua ^XU-JI-^tl 5jjiij Cj^ISI lj| ^ 4a j?>jll C^lSIj .iljljlLI 

44,l,u,i,> jLi 4 ilr. j t jj_^J^JI 4 ^ya j&S bjA TV" (Jl^a. i^Jlj Lo 4l"i'\1l 
.dti^JI J j 4_fl 4-o,.> 1 1 1 4-a» if*>lj 4_fl_ijJcu ^aTi jiJ SjuJA^JI 
SjI^jj ^l_/lil u I t-il i 4j_mjia LjJLa II S^flJJ ^ II— JLaJJ ijjJaj Jys ^/-xC'ill 
tl a » I 4-ljj^) "> 11 -.1 nl ■^■"'v'SlI j| ^---iijj , a .^.""C " a j i J-a. 4 a i rn-v -i_J-^»-J 

Lj^Liililll frljil ul» i'>l kiua ixijiil 4 qj uta II ■ °l -""^1 jvj N^^V 4lijj jj 

^jlc^l Jjt) g-LAiJI j 5JUJI 4lLkJI clj i^j^JI 4jl^^JS jyt jc iaJLJI ijj^l 
.Pion (j>>j IJ1 uala.lj Pi-mesons jjjj^-^L otn„> m II .(cjljjjj_>j 

. > ^ 1 *\ 4liii ^juisjil dJj J-t <Ci^Ji s-LjjUl ^ Jj^jj ajjLa- J-t I^K^ J.i^a.-a.j 
yuuifij 4ial mi Jl j^s (_>JJ-J 4j1 4j5ljLlil 4_ujj^l)lj 4jjJijJI iiiLaj"i! ^^Jalj 
^ySJ 4jl j"i!l LfijjJCa ^ i ipl j . lofli oLjjji« (^LJI JjLij 4 U ml ^-1 iijjljl 5_aiJI 



.lIlL. 4-l^iiLo Ijl^jj *JJ^=^ 4^> i<-v JjLfi dJj £yt |>X.jJIjj 4_]j£ (jj 

(**..' '".^ '* ^J^O^ S^jflJI Jlo) ^jit 3jAa-o jrtX. "UjjLaJI 5^5 (j*iJj .^.n'CII-JLaJJ 
(J J)"* wl^aJLa Llih #n?> II ^-oxujj . jfl >^ LuaS ^jLu L^J £jl J_i *J_fl 

„ i ^ - 

<Gjjb L u. o j^Jc- f^-jJ^j <j^ij-o 4jl 4_aLc jjjjjujj gxaviton 

o jL^-J j»JL»J! J.^"- cLoJjJi olfcj-cowO (j-a JjJaJI .^ajj^TiII J^ .8, a > jJ I ^y, 

^Ajuij 4fl^iT .All ijj^ill (_£jii-L! iljLjjll oLo-s_maJLs 'j^-^l *_uLaJI J-Cj 
JjjlaJL oLft_un->» H aj-fc ((^jSjlj)) 4uil£ S^jja. 4jsUo f-Ua£.l 4jSLoj (Sjjil 

5jj^UI (_5^SJIj .<jJL& iaLU till j CjIaxujla ijuiiL iLlUI t_aljjbiJ! ^ilLj ijjLJI 

s 

jj^Sj ^ IjI^jj J^S-o ^jJI J-LaJI o^ijJ .^jil j IjriS 

4*jjjUt ilil-wVjl jijjs |J jj^jjLjjiJI ^ja>i/»l N^AV <Lu<j N^AN 4j ,n j 
S jjja. iuj^aJi 4_>\a"t European Center for Nuclear Research (CERN) 

idJj ^ I'i?- 4_uji Cilojiii^!! dlj 4,1"^ ^1 IjJ^-jj . Jclfllll guLli (j 4^*ilt 4 kj mj 
.(j^jJjjrtJI 4jj^ j^j-o JJ^I 4jU> Jl^ij t^LaJI (J SjjiJ.1 

jjjlj) Ijrvisvi. 11jluL«jI ^I^jjj ililj ij Lt>4la J£ >>>> <jl -L*- 0 j^Lws 



ma" (3 ^L^-> 4j| I ■ JmI j q\.x . jl^j i^UJI tLAiJI ^lc &j .All 
^l-JUll L>J^> jl (j-\_lj Lj^iJI .bio 

^LJI JjLj -Jl jj-slj Lgjl J^c ii^jjJI Jjj^aJI 5^UI . ii^jJ 4 ili/i*jl tjl^jj Sjii 

tLjj Sj-iJ-aJI 4 . 11 4"lj jl ,K ^x. I Q *>l Lij^jJUo jl^ Jais oLjj^j^o 

^ X II- Jl-^. LI , iii^^J ^LaJI Jj) >ft1l -JJ Cjjl ( _ y JJ_>SkjJI dal ,7.*<lj 4 «jtV»ll csjji Jx. 

Jj-o jj^I ij > "'II <jl J"*»^H Ij^ ij Lo->-9 c£J-"-" J J .4juluLlu^I ^^jill 

S^fl-ll (jl (J[ Lc_>j 4j J° II 4j j^^jJI S ^5-11 ■ a '-^ _jj i_j J ^ " 5J J Lull ."■!«» -"^ 11 

I fl i<-^ j (j^-a-> (_5^^!Li Jf /4 1 jiiI ,,,^11 ^ja 11 ^kI jjjljjl (j C '"'I 4j J° II ^jJ^a^JI 

5jj^.j-o ojK SjjJJI (j Ijy^ jiiSI 5^5 (jja ^ a <" JjJjj LLiLi L$jl J^c jj^I iSjj 

J) /'"'I jjl^ jiLi .4jj^jJI cLjiflJI j^jJaj (j >=»-l ^l"<5> j^-jLj IjI^jj ijjiajj (jl^j 

(3 J '-^ Q 1 1 4jjj*^I |_Jji.|j oLjjjjyJlj "'I **JJ~'J '"'II i_JjLa-j 4 in-v J^a^j IjI^jj 

<^ mm - 4 a I" -v 4 * t .ii^. , ~ 1 a ,^," < C I jjj_i_JI , a I .^"'Cl i/va Sj-Q J 1 i *bLx_£^ 

.IjKjj L^j Ljj JjLllI 4 n \ m% 4j| j5"if,| I U-L /^cj 5 j\ 1^8 SjIj imuon 

Ijfi. La JjjjA^J^II 4aJuj (jjoLiajSlI (j 4 \*\ 1 j (jj^jjJK ( _ > ujj (jjjil (jl (j^l ^-S^JUj 
" ^jjjJI^j (j^a-iil io'i'sI (jl^^ .5_>a T * • 4j|_ji> ^^aj^^J^I ^ys Jill 4j| 

(jja jJ^I ^1^1 ■ a I ^ Sjjio jj^^lj a i 1 \^ II qL&jI nul I S^lcl ma > j .4jljjji 

pi <ii iiitv I Q \ w . Ldjl I <n 1,111% j^Uc 4_ijLa!i N'lOV ^Lc Jjl"- 'j .-■!/>» ■■■-v II 

iojLflJI cJLkj .(\-A Jj^aJI («-^-lj) (jjj-1-0 Kj Xi J^q^j I fi-^j 111 Jla clnml L^J 
5 J-> II dil i^ I m~> II dlij (jl ^"1 ( j J J T^ 1J, -ll (j^-SJI -.1 i*> %" \ inn-v ^aj^al (_| 

.((iiljl)) 4 n > iii^t. 4jLa _>jSI J ^g-^j l"^ 0 ^- 31 - 0 i/nl^g <cl o m'jl ^ya LaLSjl Ci <l"if.l 

SjLoil (jojLuj'ill tLlill (_JljiJ (^jjfcliaJI U « -"'II ■ a.^jll jLili^l \sn, Jio Jljl AflJj 

jfl ■« II ^jl-t>.~J I dilAj ioLc (jjjjLjjiJI g^^lj •(j-> J r^ J| -ll (jj^JI ■** "'^l* ^| i_sjjjlII 

£jjf\~ ml (JiASk t-ij mill jjl Jjij ^^l 4 ifl t^^ll SjittJIj .4j^uI_luS!I CjI e\\ iu-% II ^jfcUiJI 
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((O'iljLc.)) j| a a I" -v n 4jjls .-Ar^^-s. /> I > » i .U d a I" A, II ^ » ...^ II Jj| ^^aj J_ojJI 

(jljj jJlj t4-ujg's II 4*i^> mllj 4 l~^ II jJJAj ^jjjjLijjJsJI JjL* . I (3 *i o (_><ajl i<-~i-> I Lfl-Sj 
^j^*iJ| pi fl i,-ill ( _ M ajlJj (ii^jij^JI ijjljjl [ flYs jja. 4_lo£ > t i^l 1 i^-*^ JJt) ijj-*-'-' 

^jl (_>^>J-S ^ .4-n.) i- 1 1 — >■ JSJ LLa.*iJ Ig-ZJ-^^i ^" i mi l _yjJI 
iijjjj.1 Sj^iiC ^yjLajJI « 4_J ^"il I » oLa-J-oi^JI tdlJjJ JLj-oj .4-^.1 1 <n" n I i^il^a. Lijljil 



Y<n 



j] ^LJI jj^j^JI (^jLx^ (i^p^a ^1) ii^Laj ii£ IgJ cjUj.i^ (baryons) 

I (j K I (j 'if. ^-Sj)j-*-a dil o i « 1 1 — n II &jjfc_a .(«4 1 )fl"ill 4 o i in^» Il» Lai it, n j_j_>jjL) .1 fl'ift J^l 

4 _i,iijU llx^j_ > 4^ Liiijlj) ij^ia 4jj>> ^5^5 il^ Lfr^-V £-° J^Ijjj U^' 

jljjjJJ 4 l mi I L> ^ ' '•*> JAC ' a ■ *> LgJ I « t ft—- L$jl 1^ —-^ '«j ^d*>-v ■" j in-v " ^.i'i!^ |j| 

I ac Lo oLijjjLJI J5» a (jjjjjjJI Iac I « >aj .4,1 i^nllil I q .^Ij-^. Sj-wI^ Jjiil 
Jl bjLc. LuLLlj J I ^ "" I ^ <lj ... ^ j^x. Lgjl I ^ if. _j diLj^ij^JI 

jl 4 g tfl-v J| j% i<"ifl II j^iAjl j\Jj±±£ .iulill (j-o S /iifl P L>^ lj (l5.>^ CjI ft ' 

t J 1 -> "i* Lclit^a -CS^J^jJI (JcLcLaJI (j IflQiU" JJO JaiLfl 6 j^.i^A S/Lfl J-wlj"i m 4 ft \ ins II 

Jj^j jl J| JiaJij L&jjJj Llltj J^l >at LgJ J£L\ jl 4 njm-^ . Jl J^l» L$-ili 

j^aoj Li^iflJ I JjL^-j_5 t4 5 i fl J S __ r CilC jilui Jl^k ^-aC l~> iiij'i n i LuLfiJj |JI"^" ' ■■■ '4j^£. 

JUj .5JHJI ifcLxJI ,> 

pi m~» ll) Jj ^ I Ij JjLsLlil Jj^jjj-o ^LiJI (j-o i_oLa_i J-w^g-i^ ^ --^ 

cjLjj^I Krw*j .Kaon jl jjj^AUj JjL»lll jjjj^-A' (Ijl^jf ^ Luj 

. iij LjJ I (j-o I j* ■» I P jja. 4j ^3^-1 ^ ' °"' ■' ' 5j S~\ in ft 

J,iC ' a ■ /■> *« JjJLa (jl^)^aJ '^^^3^"^ 4jj^ (_|5I 4'i^Loj 4-1jS^ JliLjj)") tllj 

( " d 1^ '"j" ^ 4 ft i ni^>)> ^'t »~ (j^j-UJ / « d a . n ^ d a i ...-^ » Lai it, n /j^oH_J ^«Kj '-^ 
. ( JaSj j^a^^JI Jj^-o 4j|^^a J-aJO '(jj^l? 0^?-^-^^' (1>^ ^LxM bjuZi jj^jj 

• j fl mi l ^JjHIi ljj>. 5jr\ » ir-l 

jljjj 4Jj 4J iljLc j (^ouJollxAj^^JI ^Lxji^l ^ ^ jjl^illj 

( ja~ *\ jl) 4 ft > d\s. JSJ \ -A i-v II ^ ijjall ol ft 1 II ._■*■! - ' j 

(_5jji^Jl jlj3-i-ll_3 '03^ '"^ 4Jj^ (_)n a 1 SjLl^JII ^ Hj . SjLvixo " »»•«-«■ 

U^9^^^LI 5jl i ^i ll 4 ftj ni-^ I I ( ywu .Jaj I fl j J asLla ^jj 4 \ \ » 11 ^5j^l 



"■I " * -"^ II ^j^* « ■ (jl <«"■» -j . N "\ o o d \ ,., 3j-o (Jjl jjijjij jLuill ^^jjjiJLj 
jkjL^alj LaAlc-j .SjLuall Lg3l n i m-t. I (j diaj Jj^jjiJlj (t°) Jjl »lLI (j^ijJI JlLo 
&J_>A^. 4 im <ii -> ^-"'"'"j I * ^ *■ ^ |_J^ j u,n i5jLui-LI I to i '""^j 4 ft < m~> II 

SjLuall -.1 /■. > ...^ II I "tjrt'r I . l_»_a (^jj^l jl (olj^ai) d t .,, ■ Ul "Jjfl*^ 4jjUa 

J0£. Jl I «l«a j\Jm \-A Jj >^ H ^ ijj^ajJI .~»-^" ^ ' ■■■-y M <ajU JjLfl 4 1 1 tl *| n 
. ((j^ajjill^a t° (J^t S^J^X. I j ~ I J I 'r~"J d ■<■-«. ^f>ic 4 ino-t.^ d a > ..i (j\J*jLjJ (j^Jjl 
iSjix-oj jO'J-ll J-^' ^->^ i N -A Jj,A^JI (j ot ft > ni^.ll iajU j-VJJLJ AS 

P P , m 

pi ft i im -v CiJ~*tj .(jj^pnt II (jjjDI "'I "' ■"' •■■ (J^Ls.^$ pi u wnft-v j^.ljl ifcjnjij jft'i I 
OB mO^I Ci i *v . Cj Lj_JJ j Lii! Sj^joll 4_ljl_»JI ^ TiTi"^ h~ &JjJ->. ii^oj Qt>" 

p p P _ % p ^ P 

£>jjk j-a£- 1 1 1^ I j .j-*£^s\ (Ji^Ji (j-°j^ ijj^ "' ^J-^ Lfl-I j*'*^ I J j^l CjI ft wh-v 

(_^jJI njAjjJL) l(["nn nil fLaJj-ll (jt ^"i-fc j- II II ~ > ...^ IK> 

p p p 

oLj^jjLJI lillxl g-l n ml jL^_>| 3 1^1 ^, /n <L>Jyijl *■! ^ « ...^ II j >M . j i o ,_a t ^ j .SLjus 

Jl ,ya% II i_flfl ^11 ^tjjolj .4^1 <n II I (j" 1"*^ iSUa !_< in~>. <Jal m 1 1 Lfliji^j SjjasJI 

Jir-iall lia 4 ifl i (j^j's'i H'j .^t*al_3 jjij lllij-oj lj ia ■«") _>j^I N-A Jj II La j^. 

6 ^ " d . J^Jxoj lj^^i.1 d ^ j a ^ a,> % \-v II -.Li II ajji j l .^."'i l . a X d_i5 

LJ. 

.dJLiJjJI L^3*iljLojj JiLfljaJI dAil^aJ 4_luIjJ d U -"Ij * km \\ 

oLlllj iaLiaJI ^>jlji 

^jj^ij ( ^a^C Aflj . JjJJ-S 4j*^lj J(_o^ blia JiLiaJI (jljl^S 4 inftL) (j^ljlj jj-fljl ^_SjrtX-l 

jl^j .N"\AV iluj j Lajo^Ij^j 4jL1^ j 4^>iJI 4l"<ll J^. J^la^ll 4j^li 

(j^^l j tLi^iAJI j ioL^Jl oljLaj)ll >U.rl ^ iSLkJI Jx. JaLLaJI (j^jjU jjU" 

^>fl" mi IjJ tljjl ^jjj^HI ^jjAjljjjiiJI (J^-a-J I La ^Ix^ojj .(jjI_^]I J i^-ifll l) j-iuLlll 
LojIj £jj\& SjjJjlJI ifllLaJI oljft^ II (jl 4j11*j 4 0j9J *_JjL=^i j <*->j>^l Q^Lcl a"i 1 1 

~ p ^ 

idjjliaJI rjj^a t4-laj)a-k ft CjI i ^i*\ LgjLi Jj5 (j^i LijjJL-o dLt (jx> (jA » j (jl^ .4jaj)fl-t ft 



<jl ^^jjLjjiJI A q Ac. iaLL^JI 'j L^sLiu^l ^ Sjjj^. oLq^ cJUui 

.4_<A^LiJI iij^lll 5j5 II JjAsI ~ q ° Jj Jjij as oL-aSJI aa^J iijljll ixuljjJI 

.J££ jljiil 4ijlj JIaj L^jl iLLxujJ ^yjnj La 4 m's 1 lalLaJI dJj £L«.JLujIj 

f-fr'l ^J-^ "IcLij ifljjj Ij^aaj <jl <j^jj^jJI ^jjjjLjj^JI ^_ > k"u m j j 

JS .^Jl ... 4^ jjaJI 4-i^£j ,4_u Jt ]<ll 2'<~, .»Hj iiU-Jlj liiKJI 4 1 1 jloLo U..AII , 

t- f. 

J£J SijjJlII jjjLLai! ifljjjjjl iijLSIIj . Jcl a"iH A*-> CjLusSJI bilk ^mC'i 4.A >i 

^-tisJLj <u ^iJI i> j,^!)! iajSLaJJ i> j^iJI Cj'^LcI all II <jl cjLujIjjJI Ji-o (j 

■ 4.> tiulaLULo j_^^JI j 4-ujLaJI Ci^Lk-ljU I fl<*j ^_ya J£L\ U.I II l ^GlyjJ 

lLajlj Lj-iic U>l II jiJL» 4_JljJI 4 ■» i mil CjIa-oSJI ^Li ( 4 >jjj_jj 

.4lLkJI-il£JI (\ 

.^l-K^JI 4^ (V 

.ijjlj^l K^JI ij^ (X 

.iu^JI 4\-> mil (£ 

.^^1 J3UJI ^oxJI (V 

4 ^ t II J \ + d " « ■■■■v II ^jl j I «"<■ I 4 6 4j^ljJI tl)LusSJI J-o ^LajJI J if. 

Jx. pi m-> II 4^KJI SjLjJI jjl J^iS 4ii'liJI ^I^SJl dJj jjLi lj<a>j .N— SjL^iil 

jj^lj dajjAJL Lijlj Uj-ilc U.cl . iljLc <JiJj ((jn^ » II j) SjLiil £j\ n wn-^ II 

4-30^1 CjI i^*s II •» 1 1 In |% ,i hi 5" La 4-fl-ij 1^ i ^Jt ((Cj^LslII » ^1 ^r 1 -^ cJJ^ (2>a 
jvj Aflj (j^jS-j _>J^I Lj_iiaj«j) LaLc J/jLaj J^-o J&l iijjA-o I g lie iiiLaJ.1 Jjill 

Lj-Jc U.cl . 4_ijjjLuj , i!l 4 •» \ mil r-l II aaaj .i^l"^ II Ijj* Jji ^ L^LiiSLlo 

JS iikLj JjSlI LifiJj .4j niLm^il 4JLJ^!I 4 <J<UII *U nil^j LLoJc (^Jjs Jx 

.iaLLaJI (2Ajl>^J CS^JI C-^j jl '"<~NI vj (^jj^l Li>Jji-0J 4 j MiLml 

iijjj-Q CjL. q^ La J dLloi LLiLu e>jj^ j-LI 4_i^uLlu^II 4« t<»ll oLua^JI i_ol ^> >t (5_jjjjJI 



LSLil 

• I flair JaLLaJI Liiul ijl jJJIj <L ^^UaiJI Jjill o'jj-^b 'csA^^' Jil^lJI Jj-« 
^1 t(j^-aill 4 LrtLlIl « 4_> j JjJ I )> ^1 4*i mIjJ ^LLkj ^ fl \ l a I J^ilSjJl (2>-q-iA1j^ 

Jajj^LaJlj ^LaJj^l SjjJ^J 4j oj^f ^LaJj^l *i j o j i I JajjiLftJI "iLlai .jl_uu.ll 

(_L^L«jj ii^^lll cjLa-VAu^JJ 4 1 <n'JL j a>I -«, iijLuu AjjlaJ^J jj^ij oLaJj'ill ^jLujj 

4 ^ "i 1 1 icjuj 4 i ni'ilLi 4-axoL^-Ll ^ 1 1 Jjiil jjljjjJI 4-t~io 4^_jj 4jjJ^DI 

^jj^jjjjjl <.< i^Tt 4jjjlj£ 4 x's i'iK .>n 4_l o ^ ^^jl lg<>lt JjJlil (jljJ-iJIj .(ullj^JiJI fcLaJil) 

^1 4 fl ifl -v 4-la jfl ~s II oLxo^JI Llilj-i U» i"j .j ._!_*_! Lq_lS 4-^.^Ju_i ' iii^ t-» i nil lIioj 

,4la*jIiJI * » ^ j" ■ «4 >lo »]» ^ . 1 fl" U.^M „ Liu I ^jji 4_ijjjJ! Cj^LcLcGJI 

Jfi-Lflj dLl& J ^ * Jc-Lflj 4_i_ujllIL> 4jl ilaLujj is/La-"}!! 4-ljil.l ^yjjLjj 

4_JLaJI ■ ~ ■ I *« — ■ "til (J^_j i4_JLlu . ~ . I 't -«. . » J I 4_l^._jJ. I . " . I *t •>. "til J->Lfl_J tj n" ~» o 

^j-^ ■» ■ . (SjLxAil Lfljl ci i ni% Cj\ n \ m-> ,11 JjLiAJ i^Jsl^J! j) 4_)^».^a C)l '"' J} 

LfcjAlsj J,! i_i^tj 4iajfl^ r, Lfljilj .4_jj^ill O^LfljJI <j 4JajO-^ n ^jSj jJ 13} SjLl^lLi 

jJj> ijjill ijj^lll Sjill 4_ijl!iJI 4jj_>il ij & Ul'.» ^jjo*^ II SjjjJI ijjIjj 

(jnfl'i i 4-lajfl ~> n ^jJjj 4 t m o^jjj's II S^SJ I LhJ j) "i"i ^^jJI 0*^-^.1 j'tllj i5j_aJI >2\ >% 

^jj^j .Jj\ h'lll (jljjjJI ilLa. j IjC L> i4j^DI ij^^jJI (_^^flJI Jla 

j»_Lii^JI lj| Lo 4_i_lojjj 4 fl i^i > J n"i » 4 i rn il-ilii 1 1 SjiLlI Jj^J ■ ^ \ j ^ ~' " jl 

Jj Jjl3-!l 0^3-0^' uJJ~'J ' ' ^ -'V^ J*^ > 4-ujI ni-w ■" I '"^ j^' I ''j- " 1 A 

d \j ^ 1 1 ^ t II JJjJ Ufl j ^jJS^IL 

LoOotj . US fl 4 ».i igjl 4jj^jLuj'ill JaLiaJI (juljil 4AajhAJI ijj^lll 5jill jjucxkj j 

■ U£ Q Ij (_>iuJ (juLuj'ill (j jiJLvll ^1 ij[ j^-<iu J in 0 1 1 Ij^i Jjx (jjl iLojjaC (Mftj'io 
4^ig ifi 4 a \ a i<^H ijj^ill (_^jiJI .-.j^'r.l j i4_L>^£. 4 I t^l* 1 1 ((ij^jj^JI)) aj^ ji.'j 



r • • 



O'ililaillj ^.U-JI [jjlxo 



jjA-ilj^ J^a Lfi_j_)J»-o i_yu-ii .SjjjLjl ajjb a J I niTi 4_)^_jjJI .-■-»." pi n i II 

. mil JlC 4_ujL»JI 

LiiLiuSI aljjLo 4,,« j.> loU JjjjLfl _>I_>SI Jj-vmj . Jal.fl t> II (j-uiljjj CjI'»,i n.iiaj jSjlj jl 
iJLiifc (jxuli /(l lj|) U . Jj| i 4j_uJaJI (JjjLflj .4_*_j_xJaJI 4e\i-.\ 

" ,,, t 1 j^c. cjLi^IjjJI (jAju >ilJj Lojj I 1 aI IjLs) I IaI -v" ■ (jiajj 

La.Uf. <*iLlai .^LjjiiJI |»LlajJI iijliol d j o .< I ,\j5o 4 »J>t-iH (^ajLfij 

ijj^iJI fl'll ^ lj£j£ IjJC LoLaj • '>->- > LSI 51" 8 ilajflt o ^jjjJI jx5jJI jl 

J^Jj J-OJa. (j 4jj jJLLtuj ^jjl O^jJI j-qj La.Uf-j .4jn*S II ajjfc JlC JiiiLaJi ^ jjj ^^1 
La rjry£ >lj<ftj ^ ajl^jU ^iHlllj .T.Mj 4±iL*JI tLuicI Jx. iiLtLiJI 

4xjn-s i L^jjOa. \ n > JjjjjJI C.i'jx.l fl'tll 'JjIS Ij^C ^jL I i'iTi ^jl j_xialiuj 
lia.|j JjLi illjjjj=^j (^^jiw^l fl'tll Jjjo ^1 SjJiLii* O-aJ IjLs .4_>I,AjJI k_fljjJi ^ya 

.1 !">-»■ jj^-i ial fl-> II 4^L^jrli-LI Lujl^i Jys 

jjii^Lall aLaJS^I ij J» a IL> SjjjjJI ~^ " 1 '""^ H 5_luIjj j-o^j jLlo a£J 

I ) ^1 CjO^. Laj .5jjJ^». IsLLi. t>jl_j5 Cy ^ 'Cj'ilx-LijJl >JJj Ci a 'i t\ IjU. 

.4 » uUII 4 i.nLmSlI frLUI ^Iji! JJia. fQi J| 4^1 Q 'ill 

c-i > in, i 4 « i .U.1I t LjjJ d . ,,.^1 ,_J|jfl || » (] ° JI ial fl II S.\ » \-v II ^uil^aJI Cijl 

.1 4iJL> f^juj 4 aj iUII ij Cj^LojJIj .iJJj -Lal-C ■=> II il^jl^ I (j t't «1 ^^iJI O^LoaJI 

4_o-flJI i^oji^jl i^jbjLaJI LoLaj 4 ' " ■ ■ (jjjLtu-JI I 0 - d i« . iU>M g-l i i7iSll j-o jAjSij 
iliiLala La[ ^»jJI lt 1 ^? 2^' tP^JJ ^U^b J^jJ' t> -S.^' i3^^ 

(jljjjJI (_)Aju iilLlA jjl ^LxJI 1^ j iJjLojJL ^'h'ij .(JjLojJI (j-o 4jj_^5 jl LoLoj 

f 

Jjua'ill jjl^ LaS ^jljjjJI >i*-> J-l-»-> 4jl d ^ ^^jijj vi)^~> i jjl t j^-aJ 



.(qu^IxII jJ-"=> tcJ^ifc >jl "'"'Jj) i^jj "I • Jjloj 4j^1^j JLiLaJI A (J£Ju 

jjjt (j-aljill JJ^II iLa*J .-ili/l j IdA JjLolJLi ^LolA^I (jl^) .(llj^jjj j\) La Leu 
u ^_' LoAij (-(jj^l Jj-ssUI j iiSLUI J Ls£ oljU.nll J JLoSJI jjfc JuauJI 
' < * JL * ' tJjJI tSljll (JjLsj y'*'' (j^Ai (JjLojJLi (_£jL*JI I 'will )i|-vl 

l _L^.l^a Jj J£ SJjLaxn ^JjJI JjjLSj (jj^J <j' (j^aJ .jl injllj j^a-JI 

Ijr^ ^IiLo2 N -A JfrJu C£xj .IjSLftj i^-jj NA« « \ Y • «"\ • Jlo iitLLLI (jljjJI 

A * ot-fLcl LOua £jA ^L> 6jJ JJJ ^Li LaJir. LoLaj m ^ jJI gL&JI JjjLSjJ 

JjIojII 4jlafc <jj J^ailLi JjLolil ^L*JI iLafli jj^jjL j^ftJI f-*£. Afljj 
J-t ^(3 .4j£*la. Joe <L>ljoll i3 (jl^ Lo£ ft^idl til_/L» £n-w LaLoj j Laj n i^ida. 
,jjJI JjLalil CjLjIoC ^j-oi .<UjloLjj tltLjloAj ^j'ljjjflU JjLojJI CjLJ-oX. <j£. jr^lll 
jjjJuj fJ <b ml uiSll pLJaoJI QjjI^S jjL ^a^" llj .iuljjj gdlll (JjLSjJ LfclluiSLi 
4xuuJIj 4j 0 ft^ll ( j^Q JjLqjJI oLvioC ^£ Jj ^jjjl oLlaJ II i'.H" ./vjS 4 U miI^j 
(_>AjJU Ijl n ^Ltaj frLl^fAjl C>yl>2 ^« (^1 yvJLLj ^ <^Loi .LlA Ufcjo^ajl 



Ijl jl <(4_sca ,-ilfl'i 4-i I4J ^yjJI fl_i_i*}!l J£ Jjl ikj^vi) pLAAJI j jli-o ^UolL 

.Lsijl^a.! J^oj JiiLolJI Cil.iloi 1 4JI0I iii'iii JL14.J .(jLoj>JI j j».LlalJI £uijl 

pLj^I C^j^ ^ ^pJI LLiLu Sjj^jll ilTiLUI JSUill oU^c 4J-L0I ^1 jjjj 

(jj)8 m") 1 ^ mi ij* j ^LclLxJI (jl £JS_jij "J Ljjl .dJjS ( _ y Jk Lo A^. J[j <4 » iAl jILe 

(jSlI 4_Llu 4jLo jju p| nil II (jl jl < Lii i jl^ja {jc < 1 fL»3->^JI ij ~ fl'' (jl 

,-it .I «r Sjj^-lj JS_a 'J^ .^-iL*JI (3 "" pL>j-i-fl-Ll ^ a 1" « (jvjI^S » ■■■ 

» I ...I »j .ial a~> II iijj-xil (jvjl^fijl ( j^ ■ s " > -lj (j^- dJj 4_«_tol_jiil JiiLalJI 

JLSjj^Lj j-olIj *J f.L»3->^JI C^l^ <jl jl-d-^i 4B >5~> H (j (j^-oj < l-i 1 nit ^jJiLij Jjl-*"f 

"J ^L>3->ill CAj|>5 (jl 4 a > a ._jjL.S!I 5jj^AJL> > I (jl L> \<"> LIa J_iL5_» 

Jr* i"~ ^ (^jl^jjjl (jj£j .ifiUaJI J^. U.1 fl-^ II (j^jli JiiL-QJ (j-oj>JI (j Jl 5"l'l*jL JOLAJ 

.ijjljjl S£ j^JI J^: Jalfl-JI (jjili JlLcG (jljjJL 

4aJjLalll cjLIqjlJI a j(j > ^ ([*»*»" *i! ial a-> II (>jljij JiiLolll cjLLic. (j\_> ia^LjtJIj 

Ijj-a Jl jh-ilu ((j'jj-^'j U^J^'j 4j^I i_£ -^l^j'j .«5-«-ualjill» iiS^LUI 

y »""> "il ^L>3->-fl-I! U^I^S (jl 4 0-1 5 'j-jjj^ CjUjj GLia.1 i_SjJUJj (^jjll iM.i.i*j 4 m'lll 
(j^jLS ^jUaa (yl <nll J »,<"» a 1 1 ^^.Ij) II l*v i'iI^ xo i^^ja J-oIaa (J j^JoJI j\ *~\ 1 
^_^Sll ial a-\ II CAjl>* ^ ;l ^pJI JjLqjJI Cil iLrj .4jj jj< II iLa^iJI iiliLaJI 
.^mi'ij J^ nil p^JI K.ijl'sjL 4_i.^LjJI ^ji^ll j CjUIaC I '-^ I «Loj!jl-o iflj^^Jtil 
I * J '"» JS / Jjt a.1 — . ~ *sJ t j U.1 a-^ II £j^iLSj 4jJjLqjJI 4_lLuJI (jo ^l^ill J.a-vij 

JaLLa. (j^jjl-5 JS-a .iiAjj^l j cjLS'J-jiJI jjil^lll lla> J»^ ij ->a-SlL4 (_y^-jf 

JS jj .^Jljj *i! tL^jill (jvjl^S Cji\j Loj iJjLqj 4 ilof.j (cl ,» n\ IjJti) ^ ' •» ■ JjA^. 
Jj-o ^jl . fLl^J-^JI (jol (J Jji^ JjLcij ..i » 4-laj) a *v ft 4 1 n*S I JjJ^. i_sLuu^l 

Jjj^aJI JjLqjJI » S t nu^l jj-a (jl ■ (jLa— Jj^ "'''^ " ^yjJI (_yJk iajj^JL) ifl^J-Jcll ojjk 

dLlj (j IjjJ^. 1 < 1 mYs 1 1 d a ■ ^" >■ i4_ij^l)| Cj s icliLllJ ifljjJlx JaLfl^a. (joljii ^yjk^.LI 

.iiljJLlI 5l onill 4iaja-> II 4 1 n'v 1 1 ^yJiJ CiSjJI 

«^ .U" , d \ „ . ^'i 1 1 cj*^jLojJIj U-l «-> II CajI^s Ca-> 4-oL^JI 5_5*iL3«JI IjJtLalj ^i5j JjIj 
i_jJljiLI ^jj^j Jl 5jjJj»- 4jLua-o oL>-o^ i_sl_iu£l (jl . a ^ (jl 



jJLaJ! Ojji jl^il 




k° k 




>^ Jjiil jljjJI ( v ) .oUjjjaj Y / \ J>il jl^jJI (I) . r j,,M,r,H JKJJ :Y-A J£_i 
.^UkUl Jjiil ^Ijj-iU Z-^jS^ / :! .SjSIjJI 4\-> ,7.11 Y .oljjj^ 



c <. « * 

— ^ « ^ » 

4JLa.j| jvj (j-o^ jac- LS -a> 4jljJiJI <jl jTj j 4 U . ,,. . l^Lajl cJJj J^c gull 1 4 i 1 1 

^ylll 4 a I" U 4',^ ,mII o^La. ■ a taj j c »l lVill Jj-ill ubj- 1 -" ul? ' ^ * 

■ I (j ilr J ■ "■ Jjl 5 J mi i 4-Li.ljjJ.I Cil o > iii^. II (jS-aJ 
4 i o*S I '■ a >->".■■! |j| 6 J*-& ** \j ■ " ' 4 L> i ... t II JoLaj*i!l 6 3 4> ijjj " ' j 

V = 5 + B 

^pJI 4 t^jruill iaLajSlI Y-A .nit £a^j -ur^Je^' JJJ-ll B t 4j ^JJI ^ jjc 5 

J>«-4 jljjJ Y/> ^j-fcii. Jj>*-o JjljjJJ U^?A^ J^a^JI j»J 

1 M -> nil ^ el's 11 LiOJX- 4_a_i^ JjjjJo 4<miii-v ^Js^c . < j j a ■ /-» 

.(^UiUi oU?^ 



1 afl »A J^-l^J t J*VJi]l j_yijtxuj (jJssjalll jj-ijib "iJL^_j .1*1 1 J-v 4 fl ou$J,l CjLjjJjaLI 0*3-*-" 

Lgjl J^i pi a) < > i e*? 1 1 J[ ^jLo-J^ _>Lil Li^allll (J jl^jl) c ' i^ri 4 Til.^j 

JjjLL! (jljjjJl ^1 SjjljJt 4jjxjSJI La LL& ^4!) Ijollj .olila (jjLcuJt 4^_jjJa 

Jj.i.n.a>.Ji JjS-oj (cii-uJjSi jl) «Cjj5ojI» -lS 4-t.a^H jtoc'jll sift JjLs 4_jutia£sll 

Laijj Sjj^UI o*^Lc;l all) qAju ^jj IjU. ^iilj o3 ^jjJI <4_>jJJai1 iol c-> !l Jj: 

(j|<5>.»,.»ll j»JJ "il 

4jjikj jl JJ-La- ^j^^i j^Sl u 5jfl-v II jl.ilVJI (3| JUL U l^pyS (cLjaAJI jj 
Jjl (j- 0 ^£._>JIjj . J-sJ-i. La Cjjjiu 4 -> ia. 4_S_>_}iaJ J) ■«*»" II ^ it-tLtn" Jjfc jji 5.\ ij-fc 
7- CiLojLjjiafcJl ^.j .^uiu j SjjJoJI ^Lajajj J^Lo— Jia. 4iLjJa 
jj ^jilt Sjj.laJI ii^all ^ J| ji^LajtuiSj Jjj jj Ijl 4jiLfl <4 kjf . nl I JsLu^l 

(_^jjo 1 " >j a *■ jaLoij 5 ' ■ 1j» 4„oa h\~\„s ^ «'m II 1 Jia aJ jiji IjJb JjJ^aJI ^ miS.lH 
Y/lT JxoLii! J^i-'-' LgjljjOJ CjUjjj^JJ Lo-ujj T-A Jixu ^hj^ , 1.i„l l ri . f i ^>2 
4 ^ i »u~». IjLt La iij jj_a ^m^ll (j 4 n 1 1 oLa uiisll J5i ,Y— A JS-ui j ^.aj^i! ^Luill 

( JiLalJI J\) Izjsisj .J£„,t,J) Jiiul 4 »i 11 (Omega minus) iJLJI UjajI H" 

ioLxll 4iaaJl CijlSj .Zjij^-JA fi SjJOaJI 4,ra»i-s *l eifi> "iL»-S Jji >_al 

^ ji^cvH JI3 La Lojjj £2 (Jl tfjjjj JsSli J-t Jtlij <Luljj 



r • 0 




Q 

I I i i l ^ 

V- • > Y /j 

jljjjJI 7_jj< „ jj ,5jiljJ| 3'.^ .7,11 y .oljj->j?-lJ (^^pijJI p_i ina'ill J£ji :V-A J£_i 

JcliuJI j I ."^J ^3 .(^^.Sll Ljljilj (Jj-»-l.l Lgjljjjj LgjiakJuj Lg-ltVy-j 

i_sLuuSI ^ij «Jj*laJ1 ^Ajiiifl'vll Ul^-^ fill 4j_luLu*s!I Aj^A^I J^a JjO^"' 

.LiJ^a^jJ j M J»j Uoc jjfl "' 4 « » ..i ^1 % ^ ~V j^-ai^j (3 I ■ " j > O d /\ i /■■-». 11 

I— i aH <LuujLujI 4 i a ftl illliii Jjl £ ^a-ni^J Q djl fn m-s 1 ^yjjj^lJI « flt nn's'jl 

L^laLaj'il liij ol nwm II ^ i^i^>" Jjl N ^"W <Llu JjLo-Ja^. l >_i La£ .JjJjiJI 0 ftj »u fl"JI 

cj\ n\ >n^> II jjSl Jll^ u^O (g rou P theory) 4x.j^J.I 5j oIj'^LjjH 

,4_uaL^. 4 fl i<"i i - 4 a I" II i /J -v 1 1 jJJ^ ^3 . (j_loL^q 4 I i f*i a *< A CajI^ 

^ ^vlij Jjl jVg-LI J^a (_>iuJ lijjlj Sj^sj .5(7(3) (JS-ii J-C <_Sjj-*-o ^iLj J i"i fi"i (jjf-^ 

.LujLujI 4 a 1~> -t n pLujliI 4j"iLj Jjjj 

o*iLj ojjij (jjjjiJI ^ 1 ma"!! I (j a j^jjJI cj"iLjLjiJl) cjljjj-illj 

Lu.1 J ^ 



►L> tjjLo— (Jj^. cul^ Ijj^j "^jLj^jj- 1 ^^ ^Ljj-ij-JI o*!s1jL»J JjLflJL) Ij^k^o 

( __ > ^ajLua~JI , 4i'^iLij (j^Jtil (jljjjJIj '.'jfl^ It 4ia_iJlj 21".<M JiLo 

£ c 

4ia_iuJJ j» ^^-4 Jjj^^-I^l d (jl &*U*A£ CjIj'i 111 1 v_Sjj-»-U jj-a Jjl^ ji] 

& & ^ 

"iijLS (j^jj-J-b -(j^ (j -0 I *!"»• LoS i4_S^L^a i4_lj5LII ^j.-a'-j <SjLiA^s 4 'i ->-i"i Jio) 

iijjj»J.I oLjjj-iilj olij-ij^JI j-j-oLa^o .jL^c Jjlj^j idjl^ SjLit 

.ii]jl^&SJI ^j^oj 4 La "'b.' ^ La Lta J^_ilu Lg_) j «*■ Jl ^ O ol film'* 
djI^SJI . 4 1 1 3 !>i lj e ^» u" 1 ' ' J ? "' II <j-° '3^^ ui 4-iLfl^JI 4jlA Lqj 

(> fj>a. L^j Lull 45^1 ol^jl^JI Ob 5Aa-£JI 

4 ■» 'i fl o 4_ij~>~i J^jj ^ (^^J-JI U) "'~>-J .((jjJ^iJ^!) d j a ■"■ jl liJj Loj) 4')^> i'iII 

i_Sj9_j-LI J J OJtllj . LuJj^Jj jss. Mt>\ m i Jjl jl JjiLo tjjlj^ , a I ,m"<1 CifcllaTi ml 

ol^j,^^! jl ja^I iljS cjlj ijj^j cjLoj-maJ 4jjAaJI ^jLal .m"^^! olu J&\ 

.S^j^ CjI^jIj^ U « Jjl^ ijj^ U . ,., ."II Ijji Jio djjljijl ^J^oj 

c 

^j^oj ,2)1 f^J^I jj » V*» ° (lAJ^J^ajJI (ji-ijLij^JI * I* 1 * A (jM 7 ^ 'jH~H ol^jlj^-ll 

ol^jl^jUl 0-° ^J»J-' isL^)! i^-UJI 'j-sl>ll jj .(j^LuSlI j gtj-^ ./I djIjUl 

* - .ft 

6Jj-la. 4fi_tm-^ i inn'C't Lojjjii .gjjoj.H 4-> i^-i J^. 4j^aiJI ilj^l 6Jj^JI 

^ 1 1 0-°-^ ' d a 4ij_Joj tl i^-. 1 ° fi > ^jli IjjJ-^. lSjl_jS i w i I t~m 

^-o * « LaJI tjjl^aiil (_5_>=>-^!l ol 'I a j^l iJjLoj ^5 S.li.K Cj\ n \ wti j \\~\\\ Ijj frj-oJJ 



r-v 



iLujj^j Sjjo^JI ol o > 11 dJj i a I ^2 jiLl . «4 n ijS ll» ol^jlj^-ll 

(jLo— (J-i-^. O L^j 1^^ .«Lflj^j_LI 4*1 mil CjI^jI,^-!! (_y=b^»- Y — A jjjjja-jj 

oL>jjjJ.1j ^Uj- 1 ^-11 j^iH ,jl <uj .t_u_>£.j ili-t'ij (Jj-S :SjLt 4 1 1 

jj* ^jb^ - L =-b o*- SjL^ b^je uj3^° 4 -*r > -^'' »^ b c^b 3^ 
■ Jjn n.ll djI^JL 5jU ls ^o ^Ij JJjS JLijI ^Vi iL« j Y (Psi) jl / 

4^Llu Cj_>Lilj .(JLaaJI jl) ^LflJI djIjSJl 4_ik jilalj (jjL ..ul) 

dJjS J£ (jLi pdj'f ^ J 1 ^ 1 ^) cl^jljUl <> tLuJI £bftl dJ: 

•3->3"^b ^-^"^1 <J-°^JI SjLt «■ *jl '"A. I t4 fll'-s n (jl_jJI 4j"4j (j J^vljlj (jl (j£-aj 

4lLtu dl'i^-8 4 .If j : JjJa (j* l*< inialj Lo£ t jLua-o d_>I^S djl_jS J^J Liol dllij 
i u_^cj jLui j^il flj's ... i^jjij 'u^?^b 111 ^b '^ j 1_>-''-11 : J-^° cjLoJS 

4 ifl t^>C-[ CjLoJ^ 4 f I . . ^ U » .All > ! icjj-Ju^ L^Jll i4_l!»L»3->-i j_ijLLa ■ a ■ * j I 

.(LajiyLCj LuJlIij'^lj LujJU^l^ Sjjjj*. 

jl j^jJl Jilj o^l^JI 

.Ij^a. Ijjl JjhLuij "*J Ijll j\ «<ifl"vl ij^B 5_jill ajjJi (jjii <jl JJ j -(jj^^' 

j5"i«_»j .SjJOaJI S^iJI aiiii ^^uiij iljLaJ. Jjl^ CjI^jIj^-U fjfl^" Jl^- J ij 

jl) (j^UI icJjiJ,! ol^jl^JI Ov * J ^^J-° CjI^_>I^JI C^S 1 ^-J^SJ' S^iUI jl 

4-L>^)g*\ II S_jill Lo J| 4j_iLj ajii (J^ll &Jr& (jl ^ Q fl ■ (ajl 'A nj (j^-° djb^ 

S^LlI JLi-a jx^S j£_a_> j) .SjLi'iJI SjLuaJLlI ■"•I*'-- (jA-i v_jjUvj Sj-^ iSj^k-jll 
(^^jJI jl) <JU 4A^i 

iJILLj .LLo jl 5jj^g£JI SjiLI (jiajj .i-A Jiui dJj j-^jj 
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lU^j 0^ J^iJ -a^l ( _> il ^ jLi-o djlj^ jl 4( jl^Ji!l o^^' U$J ^jl^ 

Aijlj ,4 ' 'jfl^ II 6j)5H 4_i_uuJL> 4-La *.!!< LILoj (j^^ill 5_jiLi ji^'i Cil^jlj^-JI (jj 

<j-o 4_ijLalLq CjLl^ La-La. jl <_SjjJl1I <j-o <(_£jL*JI f ^iAJI jn^> ) LclS 

UJ^-* JailjJ -(o^aj') lk>aJ-a lijJ ^^iaAj "il Jjj^b J^&'j 

K P P t 

t> UJ^-* Ujjf^J -UjJ ^ ^j'j^-" 4_La^s jj^J Jjjl A=Jjj _ > Aa^l aa-ljj 

jLiJ.1 d jlj^-ll jl j^J <j| I .J*. j I Jliui «(j^UI ^ ^ jb^j ^ 

LgJl ^txilj jSlI L? Ia. I fl »l ilu^l jL» ioAxu^. J£ <jl iLkjil 4jL)iLaJlj .(jl Jza ,jjj 4j 
fjll ' Lojljj . «4j (j^J "il » ) LaJi I Lojlj I gtjj i ol^jl^ jLaJjl (2)-° ^jj^* 
CjI^jIjSJI jl JOJJj .jUius djlj^j djlj£ t> £jj jl (jjJ J£ L^J CjI^jIj^ ij^Ij 
J| ijLgjJI (j J-i*aj ^yia. jLac djlj^j djl_j£ J^o £jj jl 4j^Ij Lo| L«jIj 
■ 4 n \ in-t. Ji».lj Lofilj ^fl'iTi ,jl I (j n » 1 dJj (j*>^' .-ili-i'n j .(j>l "i! 4l^-i^o 

isLui^!ljj .((Ij^fc)) IS^jlj^ J^Ji ,jl (jSlI ^jiLa. ,Jf> oil J^o (J^lJ 4jl i^fcj jJ >pl oj ni^> II 

^ i i^ij (j\"i o i <n~> (jvj 4jjjL~JI (^^j 4jjj^*\ II (_£jj»J! (jLa iS'ill J-cj .cjI^jI^-II 
ol^ jlj^JI J i^ia'i" La \'ic. jljjj (j^UI 5_j5 ,jl 4 a j 5 a .>»^l L^iJlj ^^jJI S^iJlj 




(v) (>) 



5-1 j lV> ^j_jJa ( _^c I ° ' n t 4jl ' a" « 1 1 jj-oj 5 Lfl*JJaJ jiJj 4 /» « .n-». II 

.(glUOns) .-.I'.jjU II CjLliljUl JjLy J-t jIUj <(J ,aSJI JLaJJ 

dLij^ill 4_ijj ijj^lll SjiDI ^ iijj^lll 4_ujIjj Lc4-o Jlj Lo djl "ill 



n • 



O^liUlllj la I a-JI J^jLl^ 

JjSlj dJj j-oj .4ili=JI jJjj SJj'wno (jjij jl^il J£J CjIjIII J£ JiJj Sj^.^11 

(j-a , il j^5*i)l Jaii Jjl - Lojit LjLi *,j>lJI bj£ JjLflJLi <LiJjLi ijj^lll Sjill 

^ _ _ 

I 0 "J a 3 LaLaJj ^ ■>- *' *> Jj! J-aLj Jjl ^ 1 !•">* «n'i I U *> 1 1 cilj j_j-a ij^j^jjl S^j-flJI 4_tuljJ 
.4_tuljjJI 4j_tu )jA_ujua^. Jxi 4_ij^aJI 6 jiil l-i 1 ml ■ a -^j 

cLJLaJI is _^JLall jn^lo 

jj^l Cil n_i m-s ILi li-Jj <o"ijtc. l.fl ni mfl" ^ OS CjLjjajliUIj CjI^jIjSJI JjI Ika.'J-j 
CjI£jIj£JI cl irSc.lj .lliJa. 3 fl . m?S 1 1 Jl Jj^~H ^5 "jjl l^l .m"i<1 ^ jl iill 

p - . c - c * 

f-» Jj^l 3JjL»JI j jjjijjJJI tLiitlj .Jjj^j^illlj ujjjj^JI *<i^Jlil ijj^UI 

4jl_^ _jj^Sjl *'l a « II ^jy-> c il .^-w . a , ^1 1 4j^lla-o ^j-Aj '*_*0*** ■ Ij 4_ij_jj«JI 

iiliaJI olj ijj^alll o'^Lcl fl'ill tljjl .-.^"'» ^jjjl iij^jjl j diLo i <n^ II 4-fll 1 1>> j 

t 

J-QJLJJ .^jjj3^-uJI 4_Lfll^yaj Uj^l S-kjljJI iLlLxJI j^^^IjljJJI C-Lu£x£.lj .4_JL>JI 

3^ ^^IjLo IIj^j JjLaj dj^J J£-<iu Jjj^£J^I Jla uj^il 

jg ..ifl'J ij^ikil t (4fl_>fl^llj JLazJI j)) 4_cUlj ^LaJI ^jl^jljS I4J 4lJliJI itUJIj 
^jjy * 'HI p! i^lC.lj . \ *\ VV 4_j_m _U_o ,-,« iJ _lll 6Jj.LiJI mini II ^j^M A. 

^jJij .\ IVO iLtu jljjl ■ a " "«<l j5j .^jjjjjiMI 4ifil jtjjl 4iJljJI itLxJI (j 

1 "I ~- 'I . i~^l .^t I ^AJ^>j i'i II j ' ' ^" ^jj j»Jj .Jj^jjJ.1 (Jiijl (jj^iJl^ J-oJLJ 

^LuJI ^ US II j ^LuLj .4j_luLo^| ^j^il JLa-LI Ijilj^ '^="*b 

II JLi_o J-c ^lU' iua iijjiJI Jj^ill SjiL ijjiJI ijj^lll SjiJI I *» 1 1 I jS «• 

5j>flU HiljiJI JLa^o 6Jj5>1 .n.o ^ "ill *iL«i Qjj^^ ^ jjj .glUOIl II 
Jj^JJI SjiLl o's II JLaJ.1 Jjl j5"i ,4flit i^ll iij^lll 5_aiJlj At ,,1 1 ULjJLojj^JI 

Cjl fi 1 111-k II CJ*>j ~> n fi 4 U ml _jj I g lie ifi^. II jJjuj 4 fi-^ if-i 4 l~i*S ol j 1 II ij^jiLlI 

i ,H <f-ill Jj-a S_j5 Jfi^t 1 ^j""alj^ II Jjl J fl"l » 1 1 1 jj»5jl i_jjLaJI J^Cj .LJLi Sjjji.jll 
oLljl^£JI Cj^l^-o Ufla J^-ljl Jjl 4 fl l5-> j»X.jJLj . L^jJjiLi-Q i_i 1 ir-s 1 ~- »-v ■ 



.(UA1 Jlj^) ii^USlI oU^JI :r-A 
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.(GcV) cJj^ ^ 3 J^lc 3 AJ\ ol-^> iLSJI* 



Jl L^K j^jjljj .5jjj^JI ^L»jjidl La aij^j ^ <^ <Gl Lite J^aLo 



\ 



.^ajjijl J -> i I I ^j^jya Ja v a 

Jyj aX.jJLi) ^alll ij Cj"iljlj«JI JJC joi mi jl ^S-ail jj-o 4j| jJjj Ijjfc jj 

jy±Li\ jK flVjl j-x-i Jj}!l CjU=l=>JJI j jJLuJI 4_>fl_i<[ jjt i'nm CiljLxltl jl 

j^£JI j ijjLxJI cjLoj-ujl^JI ,_>lc.l jl LuLjI j .(cj"iljL«JI jj-»J lia. « jjs 

^jJ^-J lj£-A$ ■J-C-^l CjiljLaJI jj-a Cj^jIj^ jj-a Cil m-^ Uflj gtjjj lo^». ijLkJI 
,4Jj_3lj (_^jJI Oj^' ^ JjJ^J Lo IjjLj ^J-* Cj^LjLc CjJ^-j 

* •* ft 

(j I ^ » 4j^Ljj ^j13^ uli SjLuo-o ol filing » I q ^ U r^jp T-A 

J 4_iLc. 4 ■» . .Ull iiiuLu^l tlidl i_JI^5 ojjji cjjI^ Ijl 4jl ^j-^l-^" 

LllLutj ■ 4 t-i i i^o j\£. j v > » " ' -"^ I 1^1 '--^1 Jl ^a£. Jj ill j 4_ajLS (_jxuJ — 4 t^l ..i ill 

.4jj^Lu"i!l fcUJI i_JI>5 J*-fl-!lj jl Jl ^qTm 4_i£.l^j jl ■ . ■ ^ _■ _>~J jLlcl 

« e- c- t 

IjLs .-jl f 1 3oj„, ? || > Jl JI^JI Jj^ jl « j»m I Lq 

2 ** * " / \ 

jl£ Llj -jjl^-ll tlUj J i i m_) jl -U Lo lltji JjU ->) ^yjl^-o injun II 

lr<5^ 4 Ufl'i 4 ni in^> II CjjL^ Ijl d *i II ( (4^a Jjj'C"' Lo>i jji 4jLi nf^iJI)) IjjS 
jljia JLa t^jJsj (_jL» i4jl h-t.'j j 4_i_ujLujl 4 e\ \ n\~t. ^jj)^ J (jl j^-OJ (L^J -> ->- "il 



La iSLkJl CjLgj "J \j\SLa ■ .lUlj 4jl jiu ikSj J 4 j-> nil! /yi JiM 

j 4j1 Jx. djtjiJt |> a. -»■ JjAa. Jx. Jjlj jS'wn) |JL9 idJj ^0 ^£.jJL>j .j^jj |>-%n. <U 

jL> o^LjAill gliil ,j ^cLuJ tjJjLuJI J.oall j aLLi3li ^Dl j^yJl 

JLs LaLoj djtjSJIj jjjj^J^II 2;j>aj £-a ifl-tul<j 4oJLJI iijj^jUl iijSjij .JLal^l 
^yjj" j_^iJI 4-i-ujLu/}|I 4j-m .,)>(} II «4laJLi]li) (_j,al^i. £_a LgJ 4_xaj ^yjJt CjI nj m->JI 

jjl IjjI^Lo LtLMil ^oiAlLo jjjjjLjAfiJI jLus laijjsj .JLaaSj-m • <J[ j» .oil ij 

{y> ^jJL) 4j_ 4 uLu''JI pLiaII t_JljiLl A -\ >-> in 4jajli V-A JjiiJI 

.(o^ijUi jib a^bJL 

f^-ll » <!>•«■ *' Jjl ^1"^- *« jV W r j 4 ' olSjl_aiJlj 
j^Sl Lo^js Ij i I JjjjjLjji!! J^jj LaLia.j SljLoii tljjd^o o'JjL>J1 (j^ 
5j5ll jjSI LL-qj ^jjij Jjl ^S-ail {y>j .<LxiJi\ 4j tuLuSil (^jill 4 1 ml, ut^Jl 4juJL1J 
ljojL>3^-^ * J 1 '"J J «Oi^JI t>"Jlj i3 4 0 in i^li ij ^^jjJI SjiJIj 4 jL tu i la lji i njj giC ll 

■i 

ij J^ac JiAj (X^SJI JSJ iioLi 54ia.^o JUwa ^j^liii nl iiijLJI S^ai 

j* (j fl 1 1 i!jLi oljU-^. I'tfiJ.fl" Llil j J > > ^a .^LsLc ^juljjI im*> ii 4jJ>Lajl 

i_Jljil j^uLuj'ijl ^jais_jil (jli La Ijl e^l JLutu JJ8 ^jli^'ia LT^ 3 *-^ 

^,1 Jut Sjua. SJjl dLLss (2)1 ^ f^-jJL^ i _ r l^- j .V-A JjaaJLj ^g'tM ^3 iaoikJI cL\j 

t j » i/^l pi aj rM'N. J^o qLcn UiO, 1 1 iJjSi ^jl oil r> 1, 1 Sya 4j! j| y\-tLj Q M 

■ Lgjl mm^I I *n 1c, jjSI s-ul^fi JjC. j^jiaJj cJlj La 4AjjioJI ^,1 jLSl£."ill Jl Jjju &_>iLi 

«JajS[!» o5 ^JaJI ,jl fLaLJI ^IkA^ jo.",f.l La-ut ^j^llll (J olj^l ^ yu$ dllaj 

Ojrti- 4j^uS'ijl (^jo Cijl^ 4.J A.lf olj^JJ IajIj olJviJl dt .„i5fcl j .IjjjJj 

.4jv^1I iia 4jLqj jl lliua j ,i5 Lul J a" at 1 1 J ryc jy> •^L'jf^' aj^J < 
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